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Japanese Patent Laid-open No. 2003—119415 

[Claim 1] A composition for forming colored images 
characterized by containing a phthalocyanine compound 
represented by the following formula (I) . 
[Chemical Formula 1] 

Formula (I) . • 




In Formula (I) , Xi, X 2 , X3 and X 4 each independently 
represent -SO-Z and/or -S0 2 -Z wherein Z represents a substituted 
or unsubstituted alkyl group, a substituted or unsubstituted 
cycloalkyl group, a substituted or unsubstituted alkenyl group, 
a substituted or unsubstituted aralkyl group, a substituted 
or unsubstituted aryl group, or a substituted or unsubstituted 
heterocyclic group, Yi, Y 2 , Y 3 and Y 4 each independently represent 
a hydrogen atom, a halogen atom, an alkyl group, a cycloalkyl 
group, an alkenyl group, an aralkyl group, an aryl group, a 
heterocyclic group, a cyano group, a hydroxyl group, a nitro 
group, an amino group, an alkylamino group, an alkoxy group, 
an aryloxy group, an amide group, an arylamino group, an ureido 



/ 



group, a sulf amoylamino group, an alkylthio group, an arylthio 
group, an alkoxycarbonylamino group, a sulfonamide group, a 
carbamoyl group, a sulfamoyl group, an alkoxycarbonyl group, 
a heterocycloxy group, an azo group, an acyloxy group, a 
carbamoyloxy group, a silyloxy group, an aryloxycarbonyl group, 
an aryloxycarbonylamino group, an imide group, a 
heterocyclothio group, a phosphoryl group, an acyl group or 
an ionic hydrophilic group whereby these groups may have still 
another substituent provided that at least one of Xi, X 2 , X 3 , 
X4, Yi, Y 2 , Y 3 and Y 4 has a substituent with two or more carbon 
atoms, and that the total number of the carbon atoms included 
in the substituents represented by Xi, X 2 , X 3 , X 4 , Yi, Y 2 , Y 3 
and Y 4 is 8 or more; ai to a 4 , bi to b 4 each represent the number 
of the substituents for Xi to X 4 and Yi to Y 4 , respectively, 
wherein a x to a 4 each independently represent an integer of from 
0 to 4 with the condition that all of a x to a 4 do not assume 
the value of 0 simultaneously; and bi to b 4 each independently 
represent an integer of from 0 to 4; and M represents a hydrogen 
atom, a metal element, or the oxide, hydroxide or halide thereof . 
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(I) +:Xi, X 2 , X 9 RXIXM^h^tim± 

-so-z mi/^ fcte- S o 2 - z £3H- 0 

L<ttfc«*©^n Yi, Y 2 , Ya&V 

^S, 7U-/UftS, T/U^^i/^/u^-yur S / 30 
/US, 7/U3^y^/^-,u^ ^fnSt^yS, T 

^■^rv-S, 7!i-/l/t^y^;U^xyl/i v 7!i-/Ut^ 
y*^*=:;l/7 S / & % 4 % Kffi, -7oSf«, * 

**y/u«, Sfcftr s 

LT^Tfc J: v\. fcfc'U X«, X 2 , X 
3, X 4 , Yi t Y 2 , Y*RVY4<D'ptj;< 1 1 1 ott, 
*»2B±Ot*S*aL 1 lo, Xu X 2 , X 3 , 
X 4 , Y x , Y 2 , Y3St/Y 4 T?*$ji5HftS^*a: 40 
^¥P^8^±T-fo^ 0 al~a4, bl-b4li, t 

n-enxi-x-., Yi~Y 4 ^tist5rii> a i- a 

5:ico~4^SS^^i- 0 Mfi, ^JStc^^ 
IB*«3] -«5S (I) t'«^7^Dy7^y 50 




-«SC (I I) *;R„ R 2> R 3 , R«, Rs, R 6 , R 

-7\ TVi^yug, y^p7yl/^S, 7yi"Jr=/v&, 7- 
ysl-^/um^ T])-/um. ^7dS£ >-7/X, t K 

ryu^^s, ry-yu^^^s, T ^ K£, ry-yu 
^-y^^-S, 7|)^ftl, 7/u:a*->3&/U3tf=yu:r 

T^K, Tiy/U^iyg, t^yf* y|, 

TV— is $ ry- 
/^y^;^/U7>7S, ^ K*. -xnfl^^ 

tt, *6tttKl»«r#LT^'C«>J:v\ Z K Z 2 , 
Z 3 , Z^li^rti^x^^, HSifcL<H*lil»^T;u 

Z 2 , Z 3 , Z 4 , Ru R 2 , R 3 , R 4 , R 6 , Re, R 7 , 
RU J R8^M<d:t)loH «*»2tt±^iBKiaS: 
^L, Io t Z u Z 2 , Z 3 , Z 4 , R lt R 2 , R 3 , 
R 4 > Rs, Re, R 7 , Xt^Rs-e^^nSffiSiScojK* 
ft^«|P^8«±T-fc5 0 1 > m, n, p, q q2 , 
q 3 , q^d^tt^ffitylir, 1 S fctt 2 ^Sf&Sr*"f 0 

Mil, -jKs: (i) <om&kmmx-foz> 0 
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isT-lsit^ty-tthtL*) % Z 2 , Z 3 , &t>*Z 4 

m, n, pXtfMJi, -*i3S;(II) £ |BWn?*>3. 
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ffl^6ix*fe*^»LTW:. ^fe^o^Tld^^^^ fc J: 9 > #7-7-</u* 

^-Xh^Zt, *^|g B 0 p^»i-5S$ttJwffixT^S 5^t35S-C#So ^n^co^feli, !fe»S:ffiffi-t-5fcA 

[0 0 0 5] ftlz % 6ff6->7^ftftS:#L, ft, S J£< *n?>;h/0*5#, Mnzm^fz* 4 /v>? x*l* 

SfeilSM^ «r*#i-«-f [0 0 0 9] ±Ea>#ffljfe-effiffl-r5fe*ictt % *iiL 

[0 0 0 6] m^-¥K^^?iifflL^^9-^t: 0 r, * »*#Tlc*3*t5E*tt, M*.tfB#i4, BfRttu fit 

7-u~F-7 p y >^-^*5^Tii. -»jw»jiBfi[^* tt, x^yteztnmimiJMzn-fzm^ 

izm&ttz#&t5^tzbi--frfc<m"bh,x^z> 0 u m?*tet*<Dmm&&mm>&#xhz-t. 

#lCO v erhead Pro 30 [0010] m^T^>T>fe^t LTtt, »if(?5» 

j e c t o r (HTOHP) Xlfe® ZtlZmzfflm t 4 £\ feffi t JtffiSfteKlgHlfc 7 * □ >>7 = Vft^tt^tt 

J fJw»»$-frfch-^-^s«r|}|iiB6 2-l 5 7 0 5 1 ^, [OOlll^^^xi/ hffi»ffl>f \zm\,*t>ii* 

(p)62-25595 6 *Rt/«fBS¥6 - 1 18715^ *>T XD&mftfa t Lttt7# d y/^^ h JJ 7^ 
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*S*«fbJlS*. a**PbixTt*fcfeiR-Cttwne><7>tt 217 1*. »3- 2 0 0 8 8 3^ WBBV 7 - 1 

(eSr-r^TaHfii-Sfc^ttft^. W*.ff**tttB*tt 50 3 8 5 1 1 *«H^E*(07^D->T=ivfb-&*[ PiJ^L 
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If. Cu-Pc- (S0 3 Na) „ (SO, NH ^WW^fe^;*^ < mt-tZ>*I 

2 ) „ :m+n = l-4©il^tt] [0 0 2 1 ] ft^mmfflmk LTflX 0 *>ff "bit 

[00 15] (3) #HPg6 3-2 1 0 1 7 5*. #Bf|Bg 5 ~ t<0#l ^fbS^^^^/y^^^^^lc «fc 
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*. EP 1 7 3 4 7 6A2f. EP468649A1 T?»fc-r->TVfeJH (Mitf. 7^Dj/7 = yft^« 
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0 9 9/1 3 009^ GB2 34 1 8 6 8A^-fl: jRftiri?.*,. 
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(S0 3 H) m (S0 2 NR, R 2 ) „ : m+n = 0~ a >sT t LTIJ. ®M¥- 3 - 1 0 3 4 8 4 

4W&. JLo. m*0] *, #K4-3 93 6 5^, ffl2 0 00-3 03 0 

[0017] (5) #Hfiflg6 0-2 08 3 6 5*. #l»Bg 0 9 *^HH^£;h/0 I^rftfcfelf ifcXlWIi 

6 1 -2 7 7 2*. ^¥6-5 7 6 5 3*. ftM¥8 {ktt^^^i-SS^ttSriajS^-frS^fiSorv^i^ 

-6 0052f, ^i¥8-2 9 5 8 1 9f. W^St^T?* !? . S'TW^T, *fc*7fi»©53ft*a 

0- 1 3 0 5 1 7*. mm^l 1 -7 2 6 1 4*. ft* ^ri£^5Mn p p£ii^3(riiSoT^ft^ 0 
?1 1 -5 1 5 04 7?-. M¥l 1 -5 1 5 04 8 [0 0 2 6] 

*. EP 1 9 6 9 0 1 A2*. WO 9 5/2 9 2 0 8 («93)»!flttfe Li: 9 £ -fSIDS] ltfrE«£*C 
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3 4%r%Hzm$L<07ftii,T->itGM fflxtf. Cu LTfeffSttK«iifc»te*H4*#U JLojt, «t, a 

-Pc- (S0 3 H) , (S0 2 NH 2 ) „ (S0 2 N 3r*5J:0 : ^ I PWffit4^'^lcS4-LT+^>ft^$tt^*-f- 

R. R 2 ) „ : l+ra+n = 0~4©f] 5fr^ft*fe»l (S&K'fifSr) 5 r £ , (2) 

[0 0 18] (6) #B|Bg5 9-2 2 9 6 7*. 4$Mlg6 fetS £ E*t*»Cft*bfc*feWft^Jt 5 . f 

1 - 1 8 5 5 7 6*. 4»M¥ 1 -9 5 0 9 3*. V? y Nft £*WfWH<7M . igfifEW»!z*3 
3-195783*. EP649881A1*. WO »t S 'f > ? >- h, m^Mm<D^7- h±- . LCD . 
00/08101*. WO 00/081 0 3*^(CfE PDP ft £*tf)-r -f * 7*W ^>CCD ft t*<DJSft^T'ffl^?> 
icW7^a->T=Vfk-g-fe[ ffljitf. Cu-Pc- (S ^S*y-7^^^-ftt*co#ffi*feBf|!ffMffl^Sr 

0 2 NR, R 2 ) „ : n = l~5<7?$] t§f*1-£C£. (3) Itir. ^7?B'>7=Wt-&W 
[00 1 9] tr^t. atiE-(Stw£<ffll>P,ixT^S 40 W*©«6ffll=J:9Aff4fe*aSr*L. JtaWRfttoffi 

Direct B I u e 8 7XI±D i r e c t B 1 u tC^/y^tJff LTg^tSiWigl, Mg&fcJB 

e 1 9 S\Z{X&Z)M>7 9n's7->ikGmzr>\ l *X ffc-fiZ -C V* v^x 5/ hiE^ffl-f 

tt. -«^*pf,ilTl»5-r-tfV^fe*^3in-fe*c <f>9i?*->l><3&»%m&&mi-Z>Zt, Rtf (4) ± 

[0020] L^Lft^e>. 7^P»>r-v{t-&fti4iSf w&&mto<D*s>tfxm&m&&fa±.£itzw&&iE 

l4^ii^T-fo5. ^Ofc^w4x6^fe^&->T>-Y>^ [0 0 2 7] 
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[0 0 3 0] ( I ) * : Xi, X 2 , XzRXfXM 

-S0-ZXtf/*fcli-S0 2 -Z 
Sr*i- 0 ::tZ(t ftifMSC, E*fcL<li*B 

&mm&<o7 7**/i>m % m»i>L<\-tmmm<o7y- 
y 2i Y 3 ^DfY4(itMnaii:, Any 

7 ry-vi^ ^fngS, >/7; 

fc Ko^y/Ul, ^h^S, 7^7S 4 7VU*/U7 
^S, T/i^*xK, ry-yu**->*, 7; KS, 
TD-^^/S, ^ KS, ^/U7r^^7;/ 

T/U^U^S, 7!)-^^ 7^*V#/U 

*>g, is!) 7!)-/^^^^^, 
Ty — /U^v#/U;K~/UT$ yg, -< S Kg, ^v" n 

?>4>Stt, £tl::E*£&WLT^Tt>«fci\, fcrtfU 
X, % X 2 , X 3 , X 4 , Y,, Y 2> Y 3 &t>*Y*<D'>#< £ 
Molt »#*2K±©H»««L, to, X,, 
X 2 , X 3 , X 4 , Y l4 Y 2 , Y3RC/Y 4 T**$tl5ffi* 
HORWOOT^SHI-Cfca. al-a4, b 1 - 
b4(i % -tivPtiX^X-., Y,-Y*£>tt&g$c£:SE 
U a l-a4lt j enm*b^L(I0-4^S^S:^*r 
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7|i~/u7;yS, S^KKI, 7*4*7 

^/M^T $ K£, iJ*/<*4* 
^U^T^^S, 7/^^ry^^^S, 

:**-*>S, y!i/^yl, 7 ]) — *7$~* 
7!l-yu^^/i/^/U7^/S > -Y * Kg, ^ 

TDifti, ***y ^g£fcii7wug£3e-r 0 - 

Z 2 , Z 3 , Z-.tttix-Fixaatc, litKliili 

40 E*fcL<tt«E*0>7/u*-:^u£, EttfcL<fi 
Sf^77/^/uS, @Itl<(j;if^7y-/u 

Zk Z 2 , Z 3 , Z 4 , Ri, R 2 , R 3 , R 4 , R 5 , Re, 

Rt, mr 8 ^<hioii «*»2a±^i» 

£«r£U £o, Z K Z 2 , Z 3 , Z 4 , R K R 2x 

R 3 , R 4 , R 6 > Re, R 7 , ^O'RetS^il^iM^ 

, m , n , p , q , , 
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5. ±|S2. -4. CQt >-f tlMztdfllliD'f ^tV&Z^tZ 
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^ixfiittiC, - Al -L-A 2 -QSr*1-A,, A 

>\ B*t>L<li4»H«^7 3 i^uv, K*t>L<f:t*Sf 

SU Lli-fflcoil^S^r^L, Qtt*»JR-T-*fc»tt 
»S^$t fc*TU Z 2 , Z 3 , Z 4 0'>4<kt 40 

T^WM-^tW:!), Zi, Z 2 , Z 3 . SU t Z 4 T 

9. Z 1% Z 2 , Z 3 , Z«<D&*i)K l%mm2U± <JJ$ 
L<tt«**5 0gilT, «t9ff*L<tt3 0KT) 
&ffi&*U Io, Zi, Z 2 , Z 3% Z4-e*£fiSflMfc 
*«>«»*OttlDdS8B± (ff£L<ttj^M!Sc2 0 0y 50 



(SO*— 4)m 

T\ J:^«t<{j;12 0KT) T*>0. A^ A a *s# 

0 2 NH-, *fctt-CO a -T*fc9, Q^TvU^ryu^- 
^rC/ST'$?«9, 1 =m=n=p= 1 T*#> 9 , ^o, M# 
Cu, Ni, Zn, Al (fif*L<fiCu) VfoZZtZftWi 

[0 0 3 7] 

I 7^D->7=Wk^ft]Sf 1 **W*>-tts£ (i) 

[0 0 3 8] 
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(I) 




(X2)a 2 



[0 0 3 9] WIE-«A (I) fc*5l*T % Yi, Y 2 , Y 
7yU^r/Ug > y^o7;^/US, 7yK^~yug % 7yyU 

T 5/*, 7 5 Kg, 7y-;u7; 

^v'S, ry-y^y^/^^s, 7y-yu** 

[0 04 0] *T*t>, zkSSJg^ />oyvp, T)V* 

L<, ^Vya*s#*L 

[0 04 1 ] Xi, X 2 , XzRlfXMZtlZtH&lLlZ* 
-S0-Z&t>V£fcte-S0 2 --Z£SU *T£L< 
li-S0 2 -ZT*fc5 0 

[0 04 2] Z tt-tH^nHAl^ ^mt>L<(j;^sm 
Mfi^77/K/uS, K»tL.<tt*sE»^ry-/u 

tl<(iMtft^7/^I, »tt<l«I^7 

[0 04 3] X,, X 2 , X 3 , X 4 , Yi, Y 2 , Y 3 RV 
Y40'>4<ttloll K*ft2«±offi»SSr* 
U to, X l4 X 2 , X 3 , X 4 , Y 1( Y 2 , Y 3 RtfY 

[0 0 4 4 ] %(OtpX*t>s X,, X 2> X 3 > X^ Y,, 
Y 2 , Y,at5Y-.W>*< t fc 1 R*ft3K±© 



15(8)2 003-1 19415 (P 2 0 0 3- 1 1 9 4 1 5 A) 

14 

E»££*U io, X,, X 2 , X 3 , X 4 , Y, , 
Y 2 , Y 3 St>*Y 4 T**^tl5e^co^Smo^f0^8 
Hi^*5:t#»SL<, li:, X x , X 2 . X 3 , X* 
*\ K«2«i«S^L v £o, Xu X 2 , X 
3, X 4 , Yi, Y 2 , Y 3 &tfY«T-«3ix3fiift£<0ft* 

x 2 . x 3 , x+i>\ i%m&2£A±.(DwmmzmL. a 

X^ X 2 , X 3 , X 4 , Yi, Y 2 , YsRUY+V&Z 

10 U\, 

[0 0 4 5] Yu Y 2> Y 3 , Y 4 SU7^Ii:g^^ 

[0 0 4 6] /ND^ySf Win Ji^jg 
T-) , Kit 1-1 2 0S!«4/ctt5^ft«Tyu^yua, 
jKSfjR7~l 8^77/^1, J^*®:2-1 2<£>7yU 

^m. i%m$k3^i 2<^a:«*fc(i^tta>^o7/u^ 

S3S«3-1 2^1!«4fcii^tt«i/^or^^r 
20 =/u*-e % l¥L< fiT/U^ryuS (Mitfy^/K 

yK ^nfcT/K >fy7 P nt:X t-y^yK 3-^y;/ 
nkWyyptX 2-y h*^- 1 -y?vU-:x 
fvK 2 -y ^VXyU/fx^i/bJ.^yU^ 3-7x/Jry7 P 
nfcT/K h y 7yl^py^vK a ^V^yUft ¥ <D& 
£) . T ] )—/um (Win 7:xL=yK 4-t-y^-yU 
:7;n~yK 2, 4 - t -7 5 if 

S) , ^^nfts («x.tf, -r^y^yyi-, t'7/y 

/K M7/U/K 2-7!i/K 2-f^^yU, 2-t" 
y^^^yK 2-^yyf7/y/u/ t (:^S) v y7 
30 /S t t Ka^y/US, ^hn| 4 */^^r>S, 7^ 
/S. 7/U^r/U^-^f C/S (Wtli, * ^b* 

2-^^ v^yu^^yuzc h ^v'^iif^S) , 7 y — yu 
mz-tt, 7x/^ry, 2-^^/U7^/^r 
4 - t -y^yU7m7 ^r^>, 3-^ hn7x/^- 
>, 3 - t }W *i/t£¥ 

<D&&) % 7y-/U7 5/a mz-li, T± h7 5 h\ ^ 
>X7; K, 4- (3-t-^-4-t Kc^ry7 

^y^rix) y^>75 K>iif<o4S) , 7/^/u7;y 

40 m (Wtll y^yU7 5/, yf/U75y, ^xf;U7 
5/, >^yuy^yU7 5 /^^^^S) , 7ny/S 
(Wlx.fJ, y ^-^)vr % y , 2-^pp7^y y^ir'co 
#S) , ^^-C KS (Mill 7^^/ur>i/-r h\ y^ 

^/U77^^75/l (WiH N, N-yy^Pt^ 
X/U77^^7^S) , ryu^r/u^^S (Witf, 

*) , 7y-/uftl (Wilf, y^fv^-t^ 2-7 

Y**S- 5 - t -Tf^^/U^a: — /U^^, 2-^^Tf^ 
50 y7x^/Uf^-) , 7yU^r/l/^^ri>^/U^^;U7 5 y 2£ 
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Kg (Mill ^^^y^TU', "O-fcfv^yU* Oil a 3 ffi 1 Sfcfi 2 U b3#3£fctt2£S 

>TSK\ p-h/^y^rtyrU', *?*x;(7> "f ffl*£i>frT*fc 9 , ^^T'ta 3^1 ?r$U b3 

ftif^#S) , i>>\"<*4>\,& (Mill N-3i^/u^ *S3Sr*i-ffl*-&fc*^*t»s ui*. 

yU/<^/K N, N->VfM/l//<*>f;l/4ifiO# [0 0 5 1 ] a 4, b4il a 4 + b 4 = 4 OBB«*«8 

£) , ^/U7 7^^1 (Mill ^c-f ; etl ; pn?4Sz:(D0-4C0S^^^t, 

*-fyK N, N-v^d e/^/U7 7^ /K N, N— coil a 4^1Sfc(42S:SU b4^3Sf:(i2^f 

^^/u^yu^r^e-f/^^^*) , *yu*~yi^ 1ltl*^;btf T-*> 9 * ^tfta 4^1SriU b4 

(Mx.fl y^v^yi^-yK v*vu*^/K ^ *3Sr*+ll*-&fo*^*t#SL^. 
VifV^yUAhnyU, hylo^^yl/^/Ufttf^S) , 10 [0 0 5 2] Mil TKlSt^, &JR7C*afctt-t(0»ft; 

Tyt^/i^*->#yUtf~yu£ (Mill y H**>#yU/tf ft, 7jc^ftftt>L< &WflsiklfoZi&1r 0 JfSL^M 

~yK ^/i/**S/#yu#=yufc±f<0*g) , ^xpS £ LTI1 tK*^, &0*Li, Na, K, Mg, Th Zi\ 

(Mill 1 -7^^yUr hy*/-/U-5-* V, Nb, Ta, Cr, Mo, W, Mn, Fe, Co, Ni, Ru, Rh, P 

^'A 2-7h7t KDt7^/Wyft^S) , d, Os, Ii\ Pt, Cu, Ag, Au, Zru Cd, Hg, Al, Ga, I 

TSm (Mill 7:n^yUTy\ 4-y h^r^^oinyu n . Si, Ge, Sn, Pb, Sb, Bi^C0^JR5c*^Jf 5>ix 

4-b'^a^yi.r^ y ^^nyl.TV, 2-fc Kd 5 0 SrtK«tlttt, VO, CeO^^^lf P>4x5 0 *fe, 

^f->-4-yo/V^yuy^^yUT//i^#S) , T *BMfc»iLTtt, Si(0H) 2 , Cr(0H) 2 , Sn(0H) 2 

■>yu^^rvS (Mill rirh*->£) , jb/U^-t-fyV ^ffeilSo ^pyyMiLTIl A1C1, Si 

t^vl (Will N-y?vU;&/l^<^/U:fr*->\ N Cl 2 , VC1 , VC1 2 , V0C1, FeCl, GaCl, ZrCl^f ^Sajfejf f, 
-y ^~)VU>\,s<*:4 }\s**>stl¥<n&m , >yyU^ 20 Jt5 0 t£frX*i>mz^ Cu, Ni, Zn, Al3W#*L<, Cu 

(Wxji h y /j-suisv si>**>> x vyj-sis* Mt»4U^ e 

^yu^yyu^^r^^ifo^ffl , T JJ -yi^^>#yU/tf [0 0 5 3] Sfc, L ( 2 flfi<Oiij£&) ^UP C 

-y^T^yS (Mill 7 *>#yu#=A,T5 (7* p *>T~>#te) jJS2i# (Mill Pc-M- 

/) , KS N-**->WS K, N-7 L-M-Pc) Sfc 3 fifr It t± < , ^OB# 

*y^SJEfc^<£>#£) , -xnR^g (CTx.ll 2 ^M«i*n-pni^|--efeoTt*iSfc^T**oTfcJ: 

-^y/f7/y;uft, 2, 4-^-7^/=^^- t\, 

1, 3, 5- bl)TS~/l>-6-?-*. [0 0 54] L"C**il« 2*0*IS*ri. 

^dfco^S) , *yUyW~yu^ (Mill 3-7^/ (-O-) , (-S-) , ^yu^ny^S (-CO 

^v'T'o V/UX/uy^^/um) , ^^^yyuS (Mx. -) , ^yi^^^yug (- S 0 2 -) , >f 5 /S (-NH 

II !JyK ^-^^/U^^ri/^^^y 30 -) , yfl/yS (~CH Z -)\ RXfZ*l%&®.&& 

^yU^n/L.^ (fflill 7x/^y^/^/Ul) % T [0 0 5 5] Yi, Y 2> Ya^OT^Sf/NDy^ 

*>^S (0iJill T-fe^yU, 3-7x^/D/V^f ttTH 7y|^, ttL^W^A^SfJg^jJs^jf 

yK -O^^^if^^S) **»fe>H5 0 bix^ 0 

[0047] al~a4, b 1 - b 4li, ttlfftX, . [0 0 5 6] Y,, Y 2 , Y 3 RTfY«frm-tT yU^yUgl- 

ix-PixSfeStico— 4(7>S»S:«-f 0 bl~b4ll -tJx Tyi^yugll g?*^^^ 1 ~ l 2 o 

■*--<t*sbi*ico t45:tiifti\ S, Tyu^^vS, >r/S, ^.tt/Apy^jj^ 

[0 0 4 8] al, bill a 1+b 1 =4^B8«Srfl| 40 £tl3 0 T/U^r^^CT^Ii, ^ ^/U, ^^yU^ 

7ti-^4x^Jx»fiO0^4(^fiftS:*L, WtcffSL^ /u, >f y T^n tVK t -^^yu, t Ko^-^^^yu, y 

(Dlt % a l#14fcl42S:«U bl^3*7ttt2Sr* h^r^^yu, ->7/xf/K Mi 7yu^-p y ^y^5^ 

■*"li*-&fo*-C*)9, WT'ta l^i ^^t v bl *Jx« D 

^3^tffi^b«tyfiLV 0 [0 0 5 7] Yi, Y 2 , Y 3 &t>'Y 4 ^i-^ ^ d TyU* 

[0 0 4 9] a 2, b2li, a2 + b2 = 4«» y^KI! B*SSr*1-S >^ n T;U^/utt*5 J:V*tB 

7ti--tii«x»2:^0-4coS»SrSt, »«cff*Lv* IftOv/^ pryu*yuS^^44x5 0 y^7/^/ult 

Oil a 2#14fctt2«T»U b 2^3^3t«2SrS LTI1 5 ~ 1 2 O u T /U^yU^ff 

i-fi^te-fr-C*) 9 , a 2^1 &^t, b2 SUV DTyU^fyUScO0tJI-li, y^P^y/Ug 

^3 SrSfa^fc-fr^Jftbff* U^o 3iS**Ji*c 

[0 0 5 0] a 3, b3ll a 3 + b 3 = 4<n?$&&m 50 [0 0 5 8] Y,, Y 2 , YoRW Y^SH-T ^ y"^ 
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[0 0 5 9] Yi, Y 2> Y 3 &t;Y4^t77/^^S 

[0 0 6 0] Y, % Y 2 , Y3a^Y43»5*i-ry-/U»C 
1 2 COT /i^a^jf* U\> B&£tf>03l;:E\ Tfr* 

[00 6 1 ]. Y h Y 2 , Ya^t/YJ^f/xfDlSH 

^foSSW^tPo ^fpfi^MCI^ 2-fcT 
y^uS, 2-^^^/uSjoJ:t>*2-y y/u&ri^Sft 

[0 0 6 2] Yi, Y 2 , Y 3 St>*Y 4 ^|gi-T/U^r/UT ^ 

LTtt, ®g«l-607/^7;/S^t 
yxf/U7^»S^n-5 0 

[0 0 6 3 ] Y 1( Y 2 , YaacrY^xtr/ua + ^s 
£fc#l~l 2^7/U3*'>$j55»JU^. S}fe^co0ij{l 

[0 0 6 4] Y t> Y 2 , Y 3 ftOTJSSt7y-/i/t+ 
•>Slctt, fi*S*#i-5Ty-/u^>S*3j:tJ { «IE 

»wry-yu^v/S^*4x-5« 7y-/u^e/St 

LTJ4, j^SlS^ft^ 6 - 1 2^711-^^9 
£U\ filfea^ffllctt, 7/U3*>S^Sn5o T 
y-rt'^+^gWfflKte, 7x/*yl, p-^h^ry 
7x/^ySisJ:t;o-^ h^ry7x/dryS^n 

So 

[0 0 6 5] Yu Y 2 , YaSbY^^-TT^ KSC 
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7 5 KSWtL^. 7S KSoffilKli* 7 ir h 7 ^ K 
/at'^T; KS, ^>X7; K£*5«fctf3, 5 

[0 0 6 6] Yu Y 2 , Ya&^Y^S-fry-yUT^ 

/SJwtt, BSlSS:*i-5Ty-/pr^ys*5j:tjf4||fi 
^cory-yur^ /s^siiSo ry-^TS/Sfc 

LT fit, jgeSiJK^HBcj&s 6-1 2 0)7 ]) — /U7 X / StfSjf 

10 /3E^*ttSo 

[0 0 6 7] Y». Y 2 , YaStfYJitOKKSl: 
flS^t^^K K*#J:t«*B*«0*i'-f K 

^*5ctvr y-yus^*nSo ^ ks^wc 

tt, 3, 

[0 0 6 8] Yu Y 2 , Y 3 ^t>'Y 4 ^it^^77^ 

20 £fcJ:t;iS^^^77^^7^ 

^T5y*a>W«rj4, N, N-yT^DtV^y^r^ 

[0 0 6 9] Yi, Y 2 , Y 3 XtfY«riS£1-T^*/i^;a- 
Kfcte, B*»Sr#i-<5ryu^y^^SfeJ:^filfto 

1 ~ 1 2^Tvu*/i^3rttaSjff£U\ > 7 
30 [00 70] Yi, Y 2 , Ya&O'Y^^-rry-yU^^ 

^CTicii, 7 x ^ /uf tlio j; O' p - h !i tS^^ 
[0 0 7 1 ] Y 1% Y 2 , Y 3 RXfY^mirrjU=2^^^ 

40 ^S^fn^ 0 7^^^ry^/ufc/i,7^S < !:L 
Ttt, JMHR-fft** 2 1 20T/U=i^^^;U7jfnyUT 

[0 0 7 2] Yk Y 2 , YzRUY^m-t^^^Tx 
KSCtt, IM^Wt5^/^y7^ K**5±tf«SB 

50 ^yfy7/^y7S K^S4x5 0 
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[0 0 7 3] Y u Y 2 , Y3&lfY4&$ti-$;W<*s(,\, 
/is&tf-£iiilZ 0 BfeS^fflKtt, 7^*/u 

[0 0 7 4] Y,, Y 2 , Y 3 Xt/Y^s«1-^;U7r*>r 

Mt^tt, y^^/^yu^r^^aiJSjztfS/- (2-t: 10 
KDaryxf/L.) 7^77^^!, 7x^/1/^/1/77 

[0 0 7 5] Y 1% Y 2 , Y 3 Xt/Y^S*i-T/U3^i/^7 
[0 0 7 6] Yi, Y 2 . Y3^OT 4 ^t^fpI^ 20 

*w^-roa^^v/S^*jx5 0 stria— rum**^ 

[0 0 7 7] Y,, Y 2 , Y 3RVY«tfm-f TSmztt^ 

So 7yS^j[:|i v p-^hP7x^7/S^^ 
ft<5 0 30 

[0 0 7 8] Y 1% Y 2x Y 3 ^c;Y4^St7y/U^y 
gKJi, IM^ tt ^. 7 y /u t ^ y Ijo j; c>lll(7) 

[0 0 7 9] Y lv Y 2 , Y 3 &tfY 4 ri^1-#yU/<^/U 
[0 0 8 0] Yk Y 2 , Y 3 M'Y^fy^/^y 

[oo8i] y 1s y 2 , Y 3 at/Y^*-fr y-/u** 



*(1I)!0 0 3- 1 1 9 4 1 5 (P 2 0 0 3- 1 1 94 1 5 A) 

20 

3f®^-8fc/^ 7 — 1 2^T y — yU^:y#yU;tf:^u^## 
£U\> r y — yu**->*yU3K=i/uS(D0iJlifi % 7x/ 

[0 0 8 2] Yi, Y 2 , YzRVYofrig'tTV-sU** 

^yu^^yur ^ /gd^s-ftSo r y -^**->*/i^* 

yu*3r i>^yu^^yur ^ / U \ T y -yu** 

7^S^$|i§ 0 

[0 0 8 3] Yi % Y 2 , Y 3 Rt;Y4^*t>f 5 KSl: 
[0 0 8 4] Y lv Y 2 , Y 3 &OTJ^t^7Dlft 

5 a* tia 6 smco^T vmzft-t s z t tmt: t v> c 

So 

[0 0 8 5] Yi, Y 2 , Y 3j Rt/Y 4 ^-f^^^yyUS 
(-11, E^S^Wi"S^^^ y y^4oJ:t>'^g^^^ 

So 

[0 0 8 6] Yk Y 2 . Y 3i RtrY^S*i-Tx^Stw 
^£4xS 0 7y^StlTli, ttJWRT-ft^'l-l 2^ 

[0 0 8 7] Z*s*-t-T/U*yu*jrtt % E^S$r*rS 

^r^Sii, J^ftS^a^l - 1 20TyU^yUS^»^ t 
t^o B»*O0J^tt % t Kp*«>/u£, 7/u=i*->g, 
^^77^^S t 7/^Jfy^/l/^^/l/S, #yU/<^ 
-fyuS> ^/^>7^ KS % 7y/L,7;yS 4 >ry 

^yU % 3i^yU % y^yU^ ^y^nf/K t -^^/U, t 
Ko3ri>Ji5vK ^h^r*>3i^yu, y7/xf/i/, hy 
7/u^P7<^yu, 3-[3- (1, l-^V^yu-^^ 

3-[ (2 -^^yu^-^>>~ l -pifvU) Jih^V^/U 
[0 0 8 8] Z^*-t-->^DT/^/uSfctt, EftS-Sr 

0 >'/ u7'\s*/i>mk LTtt. R^^^fc 
^5-1 2C0^^ D7/^/uSW^ Ll^ e v^dT/u 
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[0 0 8 9] Ztf&-tTfrir-/i,miz\* % S^SSrWi" 

[0 0 9 0] Z^t77/u^Sir Ltd E&3£ 
T 7 /u*/ug:fc J: «»077/^^^J 

77/^;uS^»SLt> 0 Ty/i^/uS^Jiai 

[0091] z^*-rry-yusntt, E&S£*-f3 

-/i^irUTfl ft*HR?-**s 6 - 1 2(^)7 5-;^ 

/K p-* h^rv^^^/K 0-^07x^0! 
m — (3-^/^^0^/1/7;/) yx.=^/U y m-^/U 

[0092] z^st^TPfsn, E*ssr#i-5^ 

11 5j**fctt6a«<D^nSg (3 e>l£te*)»£*li 
LTfc J: t*) as#SU\, ^fDaS©«l: 

^y/f7/-/K -fyf7/-/K ^<y/>f yfr/ 
-/K si-**:/— /^ ^O'/^^y— /K f7y7/ 
— /K t°p— /K ^y/t°D-/K -OK— -fy^ 
/K ^>yOf V:*-**;/— /K ft7x>, -< 

yy/!ix 7^7^ ^rt/yy, 

11 7/1^/1^, T/U=i^r^S, 7/^/l/7;/£ # 

yu/<-=e-f /us, ^/^^7^^/uS, ^7;;l, 

[0 0 9 3] flfrE-«S; ( I ) t^SflS^n^T^ 

LT4*Cff4 U*ifi*£jb*fl Xi, X 2 , 
XsRt/X*^*^^*^^, - S O - Z SV/Sfett 
-S0 2 -ZT**5ffl^Mtfe9, »iw#*L<tt 
-SOa-Z-CfcSo -«5t (I) ©7*o->T = Vit 
£4*OE*jK<0±E<D#4 L^a*-&fo*«c*5*t5 Z 
fl fixfiiaiC, E&T/u*/uS x »7y-/u 
Bft^fnSSt**)!). #{;:E&7/u*/ua, 

[0 0 9 4] ±EtD#f * U^^fr-frlZfcttaY,, 
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[0 0 9 5] ±E^#4 L^jB*-&te-B:t*5^T»4, X 
X 2> X 3 > X«, Yx, Y 2 % Y 3 &tfY«*>'>4< £ 

«fc9#*L<tt3 OEAT) U to, 

X», X 2> X 3 , X 4 > Y x> Y 2 , Y 3 SOT 4 -C**Jl 

0 0KTF\ i!)^l<lil 2 OBIT) T^Sri:W? 
£L<, EfC, Xk X 2> X 3> X 4 ^>4<ttlo 

#\ «**2B± (ff*L<tt»#»5 0KT) (omm 

S£*U JLo, Xi, X 2 , X 3 , X 4> Y», Y 2 , Y 3 

(»SL<liS*»2 0 0aT, i9#*L<f4l20 
KT) t*5:W5»l:»Sl<, X„ X 2> X 3 , X 
4©'>6<tfclo^ «*»2H±' (#*L<r«l* 
S5 01^T, J:9ff*L<tt3 0KT) <£>EmS£S 
20 U to, X a> X 2 , X 3 , X 4 , Y,, Y 2> Y 3 &tfY 4 
■e**n5«*»OSi*«, &*»12ELk (ffSKii 
S*j»2 0 0aT, i!lff*L<fll2 0KT) (Dli 

[0096] a 1 ~ a 4 , b 1 ~ b 4 fl **l«XX i 
~X«, Y 1 ~Y 4 ^IM^L X a l-a4ll -t 
ti?tiiA3L\z i 4fcti2^IS^<ff4 t< , #{:ysjf 
*U\> b l~b4il tJx-P*T4!fc3t^3Sfctt2^» 

[0 0 9 7] Mil /&m5L%1Ztzt*Z<Dmt 
30 te, **ftfttt<«i^DyvffcttSr*t/WwCu, 
Ni, Zn, 4^t»t4*«CCu35S*t 

[0 0 9 8] -iRsfc (I) T^$tl5*7^ni>r^^ft: 
«*»2a± (ffSU<liR*ft5 0H 
T, J: { 9»4L<li3 OWT) ©«tttt»ft'>4< 1 1 

8 ELL (9*L<li»*»2 0 0HT, J: 
9flF4L<Jil 2 0KT) T^5:HifW«U\ 
40 [0 0 9 9] ( I ) -C*$il5 7^D->r^Vft 

[oioo] ft, -«5S ( i ) x*m£tiz>it&yo<Dft£ 

<. «fc9^<oS>fr^H|feS^ME«F*Li^-e*)5jt 
^J:t)^L<, ^T^ffi*S^fltlEff4 L-^ST' 

so [oioi] -K^: ( i ) -e*$n-57^p*>r=vfk 
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-&tt<0f-et>, TftHftst (ID T*m£ft%wm(Dy 

(D-f&iK. (II) Titt£ixZ)7*ni/T~>ikGmZ'0 

[0 10 2] 
[ftl 0] 

-tet (ID 




[0 10 3] — «5fc ( I I ) , £*3lr*T, Z ly Z 2 , Z 3 

SrJ t z 4 tttixfii»4K:, flftia-ftS: (I) *o>zt 
#^n«-C*9,-ff*U^«t>BHi-e*5 0 Ru R 2 , 
R 3 , R*, Re, R 6 , R 7 , XtfRefi. ^JvpfiaftSt 
fw x SftfS— (I) *C0Yi, Y 2 , Ya&t/Y^t*^ 

wn-e*!?* ff*u*flt>R«-e*«. 

[0 10 4] U n, p te, 4^1 4- m + n + d ^ 

<9, to^bAfeffsu^tttn^iiaa^i (i 

= m=n = p— 1) "C&>5 0 qi, q 2, q 3 , qJi^tl 
«T4»£K:, 1 *fcl± 2 U #13, qi =q 2 

= q 3 =q 4 =2^^L^ e Mtt, Sftifi-jK* (I) * 

[0 10 5] -ft* (II) T**$tlS7^nv/T = > 

TE^ffl^-fr-e&So Ri, R 2 , R 3 , R 4 , R 6 , Re, 
R 7 , XtfRelco^Tfi. -tit-eiittfifc**^**: 

<, Zi, Z 2 , Zs&lFZJCO^Tf*, ZtL^tl&iL 

L<, 1, m, n, plio^tfi, Ztl^tltbiLlZ 1 * 
fcte2<0g»T-*>!K *frlCffSU*<Dtt % tft-pfUttfi 
1 ( I =m= n = p = 1 ) T*$>5o q 1 , q 2 , q 3 , 

q^o^tfi, tn-piiaarjc, i*fctt2(os»-c 

*>9. Willi q i=q 2 =q 3 =q 4 =2#ff£ U\ M 
L<f4^ny>fkttSr*L, mizCu^ Ni, Zn, Al^ff* 
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[0 106] Z,, Z 2 , Z 3> Z 4 , R 2l R 2 , R 3 , 
R«, R 6 , Re, R 7 &tfR 8 £>'>&< ttlo^S, j^fff 
^2J^± (#4U<tt^*»5 0£iLT, *9ff*L<tt 
3 0KT) «MiU lo, Zk Z 2 , Z 3 , 
Z 4 , R lx R 2v R 3 , R 4x Re, Re, RtXV'RsT* 

»2 0 «fc0ff* L< 111 2 OJ^T) T-fc5it 

*ff*K, SEfc, Zx, Z 2 , Z 3 , RXfZ4<D'ptj:< t 
10 Uo^ S*»2a± (ffi U 5 
<£9ff£L<l;i3 0STF) £>g&S£l£U JLo, 
2u Z 2 , Z 3 , Z 4 , R^ R 2 . R 3% R 4 , R 5 , R G> 

(»4L<fij^*»2 0 0«T, i^«L<{il20 
»T) tA5:t*»i:#si<, z,, z 2 , z 3> & 
tfZ4^4<itloj)s, j^*»2«± (ff£L<te 
J:9ff£L<t:i:3 OJ^T) <59g&S£ 
3tU £0, Zi, Z 2 , Z 3 , Z 4 , R\, R 2 , R 3 , 
R 4 , Re, R 6 , RTRXfiRBX*m£tiZ>m&&<DfQtf* 
20 ft#ftl0B± (fftt<f4K*»2 0 0HT, «fc9ff 
4KH120HT) ^*Sw*tfS*fcff*U\, 

[0 1 0 71 fas, -fet (in T*$ft*ffc£^ff 

ft*** J: Off* L<, £TO«**MWB#*U*S 
[0 10 8] -jftS; (II) -e*$tt-57^n^T = ^ 

ik&Wo<D*x~i>* TS-fl£5£ u i i) xmtsftzffife 

din xmztiz>y?vi'T~>>ik<& 
wz^^xmL<m-<h 0 

[0 10 9] 

[ft 1 1 ] 



40 




[0 110] --«5fc (III) C^t5Z,, Z 2 , 
Z 3 , Z 4 , I , m, n, pSt>'Mii, WB-ttSC (I 
I) ^COZ,, Z 2 . Z 3 , Z As U m, n, p&c>'M<t 
50 ^^fPj^T'fe^, ff*L^0iJfclB«r**)5 o 
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[0111] -»5t (III) T'$Sft57#Dy7 = 

i*. IMrBHtt* (ii) to^#4Lv^&s^ffl^ 

[0 112] Zi, Z 2 , Z 3 , Z«CD'>ft< ttlo*, 

<r±3 0KT) L, fl.o, Z,, Z 2 , 

Z 3 , Z^*$ii511*S^*»o|Kft^8'W± (# 
SL<liS*ft2 0 0BT, i9ffSL<fil20a 
T) 1?fc5:i:»Sl<, JEl;:. Zi, Z 2 , Z 3> ft 
0 t Z 4 © / >4< tt> lojji, ^^fc2J^± (#4L<li 
R*S5 0K7, i9#*U<l*3 OJ^T) ^)ffi*SSr 
*U to, Zu Z 2 , Z 3 , Z 4 T*$tlSE*S^ 
1 0 U± (ff 4 L < 2 0 0 KT, 

Jz9#4L<tel 2 ofiJLT) T*fc5:t«:ffSL 
<, Zi, Z 2 , Z 3 , JtfZ4^ft<i:tlo^ 
»2B± (ff*L<fl»#»5 0KT, <£9#4L<te 
3 OHT)" *>■***:* U lo, Z K Z 2 , Z 3 , Z 4 * 
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S*ft2 0 0HT, «t9#4L<ttl 2 0«T) 

10113]^ (ill) -c?a$*L5ft-&tto 

<£>'>ft< 1 1 1 o*WE(0»i L^£^b$ffc-&4MS# 
4L<, J:«9#<0®^co®^^Sfi|E»^Li^T-fe 

10 [0 114] «Tt-**Wo±!B-jKS: (IV) T-*£*i 
-#5t (I) > (II) % (III), (IV) T?**Jxfift* 

[0 115] 
[ftl2] 




[0116] -jRst ( i v) i:^^rz,, z 2 , z 3 , 
[0117] A,, A 2 ti, *iL-PiT4SA^, ■HfcfcL< 

[0118]fftt<lt ■*fcL<fi*B*©T/MF 

^ ■»tL<iijii»©7x=i/y-e*9, -tot 
[0 119] »rl¥L<tt, #SHBcl~l 8<0i:84fc 
tt-(CH 2 )n-:n=l-180lS^t! ##4 L 

[0 12 0] LI2ZffiCQil|£S£g|U «->S (-O 
-) , (-S-) , (-CO-) , * 

/^n/uft (-SO z -) M^/I (-NR-) . * 
fvy 7 ^f^ (-SO2NR-) , (- 50 



(SOi-^m 

C ON R — ) , 3*-*->;t7/U#=/uS (-CO2 -) % T 
*>^7;/S (-NRCO-) % *yU*VTS Kg (- 
NRS0 2 -) ffitK, Wt-efc**5/Ii (-O 
-) , *>V7y*4fV (-SO2 N R — ) „ %;Us<*4 
/US (-CONR-) , /f^v^yUtf-yuS (-CO2 
-) ^SfSK, ^JCyUU^T-^-f (-SO2 NR 

-) , (-co 2 ») *sff*u^ 0 

7yu*yu£ % ry-yug, ^XD?tS£Sf 

[0 12 1] Qtt**JRiF-4fctt«»££*i- 0 »iu 
i^fi**oWttB(fE-«a: (I) +©Y„ Y 2 , Y 3 , 
Y«ftt>*Z JE^fi»3£S:Wi-5 - £ * pMfift*-C*»f 

[0 12 2] JE^»L<tt 1 T/U*yU**S/SS (flBJ;t 
If, n*'>,xh^>, 2-^ h^ryih^'A 3- 

2-/ f^7x7 4- t -yf./U7x;^y, 4 
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-> h^ry7x/Jfy, 3 - t - y^/U^* 

[0 12 3] ( I V) id&ttS Km, n, p& 

r/Mli, ittEHtt* (I I [),^L m, n, pRjJ 

[0 124] (I V) T^$tl57^D->T^V 

^TEft-ra. Zu z 2% z 3 wz4i:ov^tt l 

*5-A,-L-A 2 -Q-C**ixSa-e*)9, Zi, Z 2 . 
Z 3 , Z 4 ^ft<Hlo^ jS^»2^± (#$L< 
l4S*ft5 0HT, J:(9»^L<(i30^T) <£>6S&S 
&SU lo, Zj, Z 2 , Z 3 , ZaT*S$lx5ffi8ISo 
8 tt± (#*L<f4«**2 0 0«T» 
J:9#SL<rt:l 2 OWT) t?*5:i*»tL<, H 
ic, Zu Z 2 , Z 3 , RVZ+tiK ft»*2K± (ff*L 
<I1R*»5 0BT, ±f9#*L<tt3 0«T) <£>g& 
SSrSEU JLo, Zu Z 2 , Z 3 , Z 4 T*gft5B*X 20 
<B#*«Ottfnj*S8JH± (»*L<liS*»2 0 0H 
T, J:9ffit<ttl20BT) -C*5:t^»l:»S 
t<, Z«, Z 2 , Z 3 , RXfiZ«t>\ S*ft2«± (»* 
L<ttfi*»5 0HT, J:9#£L<f*3 0J£AT) ^1 

&K£?iu ao, Zu z 2 . z 3 , z 4 -casnsKift 

g<E>?nrt\ 1 0 K± ' (ff S I < liS*ft 2 0 0 H 

T\ i?»st<iii 2 okt) «>B*are*aci# 

• fc#4Ur\ ±E^Ai, L, A 2 &t/Qfi#* v TIE 

[0 12 5] At, A 2 f±, fiF*L< 30 

»7x^uyt'Ji)l 1~1 8(D 

>*^(i-(CH 2 )n- : n = 1 - 1 8 <0»»Sr*i-J ^ 

#*l<, Kt«**i-8oii«[*fci±»««r/u* 

[0 12 6] Ld^yl (-0-) % (-S 
-) , ^/U^n/u (-co-) , ^/u^^/i/S (-SO 
z-) , ^T^/S (-NR-) , ^yu^r^-f^ (-S 40 
0 2 N R — ) , (-CONR-) , T/U 

3**>#;U;tf~/Ug (-C0 2 -)\ Tv^TS/g 

(-NRCO-) , ^/^>7; KS (-NRS0 2 
-) W4L<, -t^^T-t^^ri/S (-O-) . 
77^^ (-S0 2 N R — ) , #/U/<*>f/U& (-C 
ONR-) , 7/U3^y*/^/US (-CO2-) *s 
ff*L<, Ww^/U^r^-f^ (-S0 2 N R — ) , T 
/Un*5/*/UsKnyuaj (-CO z -) tfS#4U\, fcrt£ 



*(15)J 003-1194 1 5 (P2003-1194 .1 5A) 

28 

[0 12 7] Off**®?-. TyMr/U;*-*^ (gij^ 
If, y h*->. i 2-> h*vot h**>, 3- 

(0!lx.ff * 7x/^y, 2 -*?/uyx./*is % 4_ t 

X) ##SL<, #i:gSf l-l 8 0jUN£fctt£tt 

[0 12 8] 1, m. n, piCO^TIf, ^jlftlK 
K14fctt2<0»«t>*>0, 
JtSfi&Cll (l=m=n = p-l) T'fe5 0 

[0 12 9] qi> q 2 , q 3> qjroi^TJf, -ttt-ptt 
JfcfcU:, l*fcfl2<OS*-efc9, *«CHt qi =q a = q 
3=q 4 =2#4f3; U\, 
[0 13 0] Ml*, &«5E*ifctt-tfl>|Mfc 

Ni, Zn, A1)*S#*L<, ?i^-et1*tzCu^ftfc»4L 

[0131] ^ ( 1 v) vm£tiz>it&m<Diii 

[0 13 2] -feiC, ^V^i/^y 
ft^ I tl* w 7 ^ □ y 7 = ^R«*S:ijEfflt-5 : t 
*Dfe*LTV^5o TfE-jR* (V) fSSil57^oy7 
^^)^^fet>T^iiW(cB^*R 
n (n== 1 -1 6) (DmmtLW (Ri : lfi-Rxe : 1 

awiwfflir^fc^-e, (in <or 1 -r 8 
i"*S^«ig^B»S-eM[4<, flfriEL^BftS^^i' 

Ztlb&\KW\1-Z)Z tt£< , P-(D7^y7^y 

-«A (V) 
[0 13 3] 
[ftl 3] 




[oi 34 J *m®fe$>x- , &mir%y*ai'T->ikG 
m^^xmm^wam^ t\t. -tec*, (v) x-ntm 

■tit. IISRn (n=l~16) <Dffif$M+nft%i 

fs:im^y.\tm^£im^^\^<mu.m.-hm^i^ 

[0 13 5] **MCi3^T, (I) ~ (IV) 

io 

[oi36] (i) e-&wmm: (2xtf/*fc«t3 

ffi. 6W*fcli7|i, 10M/Sfcl±l Hi, 1 

[0137] (2) a-tlIS: (lXtf/Sfcl*4 
fi> 5RV/*fctt8ffi. "9atf/4fcr±l 2tt, 13 

i emzfifcommmzGiriy? u ->r* 
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CM 



M-(Y)d 
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[0138] (3) a, 0 -{tLm&m&m (1-16 

<fc£fe) 

[0 13 9] #Wtt»*J:::JoV*-C\ (1$ 
[0 14 0] isT~>ffim>fc 

r^n^r^-fc^iiMe-j (1-621) , 

C. C. Leznof f-A. B. P. Lever^ 
31, VCH^fr 'Phthalocyanines-P 
ropert ies and • App I icat ion 

s' (1-54D mzmm. $\mi>L<i*zh,bi l zM 

[0141] **01<0-«5*; (III) 

D->7 = y^ftfi % fi»JxLtf-«* "(V I ) T**StL-5 
7^d^ h yyuRtS^X^/Sfctt-jR* (VI I) T 
SStiSS^ ^y^y>fyKyyR»ft:i:M- (Y) d 

5o 4*5, -** (V I ) &tf-#3£ (VII) fc*5V* 

-c, ti±-»*(i i i)fc*s»tsi, m, n, ptmm 
xhz c 

[0 14 2] 
lit 1 4 ] 




A/or 



H * 





[0143] M— (Y) dt, MttffflE-jRiS; (I) - . 
(IV) (DMdrfWI-T'fc^, YliAoy^, 40 

[01 44] M— (Y) dT-^£ft5&RR$#iLT 
11, AL Si, Ti, V, Mn, Fe, Co, N i , 
Cu, Zn, G e , Ru, Rh, Pd, In, Sn, P 

So UTttttftlH. *<fcffl, SkttM. mt~v 

fr'K *fk=y*-/u, Bfcy{r;K ilta^uh, H 
ffc=i/</uK iM^^h, ttftft. ttftEft. ^ftffi 50 



T/l^-^a, Jfifl^vtfv, SS^^^v. Tirfvu 

[0 14 5] &JW»»*i-«5t (VI) T^$;ft,57 
^ o h i) /Wfc^^ffc/Hffite, */HtT 1 : 3 - 1 : 
6WiL<, : 4-1 : 5tJS#*L<, ^<D4> 

: 4*Sftt>»SU^ 0 *fc, 

(vii) ^ y-r y Ky ^ss^Sf*^ 

(t/Bffite, */UJfCl : 3-1 : 6^Sff*L< 1 
1:4-1: 5*»SL<, *<D*PX'b 1 : 4#Sfc#F 
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[0 14 6] *«E(0#aETIw(Tfcliao ® 

l /K 1 -^7"^ y — 2 --^y^ 

y— /K 1 — 3r9 & J /u, 2 -^^-V^^ri^/— /u, 

v/^/uT^ y^y — yu v h!i^DD-<yify 4 y~ p 
x/u-7^-7>, = h p^vif >^ *yy 

OOftfg, 0^t<fi2-2OlI»tfe 

So 

[0 1 4 7] RlSfcas^THaiCi: LT1, 8-i?T1f\f 
i/pa [5. 4. 0] - 7 - *y i? > (DBU) ifc^ 

&7#u=. Y})Mt^l^Mzn\,X, Q. 1-10 

10 14 8] SJC?afttt8 0-3 0 0°C. #*L<fil 
0 0-25 O^RiEfflS^teffl^-CfT^ 9 <otm * L 
< s 1 3 0-2 3 0°C^S^ffic^$5|li-TfT^9^^ 

3 0 0°C^±^^7^n^r^>^^^«^e^5 

[0 14 9] S*S«PB8tt2-2 Ottlfl* #*L<tt5- 



[0 15 4] 
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[0150] zhb<o&i&\z£vxmbhz£!&m*m 

fcOSrfSJS-tiri*^, tbZ^itW&Mi, HyJ±?u^vy 
[0 15 1] fcSiMi. E*»T«, R*S*«ES:e*L 

[0152] a>< Lr»&ns, din (& 

*L<tt-iR:a (IV) ) t«^7^oy7^yft 
^ (HxJf: l=m=n = p = l^m^) (4, »«, 
Ri (SO2-Z1) . R 2 (S0 2 -Z 2 ) % R 3 (SO z - 
Z 3 ) % Ra (S0 2 -ZJ ^>#filftfi[K^fe*t5Stt<*: 
TESTIS— (a) -1- (a) -4T-S$ix5ffc 

[0153] 
[ft 15] 
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R 2 



[0 15 5] tWE-«* (a) -1- (a) 

-4T*£il5ffc£4*tt % /3->figmS <2&tf/£fc 
I23fi£, 6Xt5/iftli7ffi, lOfttf/Stttll 
fit, 1 4fttf/*fcH:l 5151:^1^, ~FU 

[0 15 6] **9J<0-«5£ ( I ) fi^7^y 

-iftS; (in, (iii) ±w ( i v) (Dit-SVote 
mme-iammm (2xif/*fctt3fiL eRxi/^tz 

»7fifc % 1 0&tf/£ fete 1 1 fit, 14Wif:(il 

[0157] **«-t?w:^-fno«sia!ic*5^rt)* fi*J 

Z-t£-tB& (I) *^-SO-ZR0^£7c{i-SO 2 

cofitfi (fflpctf, a, j3~fiig-&HlftScfc9*ij3-fiB 
»S«>*3*SJ:9#*L^) KttJtoR (Miff, 

IKS: (IV) X-mZtiZ? * 

(2fit&tf/*fctt3fit) , (6fit£t//SfcH:7 
fit) , (1 Offi&tf/*fcf± 1 1 fit) , (14 fitXtf/ 
Iktztt 1 5 fit) <D&m^'pt£< t t«F^<Ofi»SS: 1 <@ 

±(o^mxh z>zt t /Co ^itb^RHiwitiKc 

»fcOB*»£±5«ii±^*HWcJ: 
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[0 15 8jfflHBtl:*JPT, t/y^Bttt»L 
(I) WSii57#D'>7iVft;**fi, g 

[0 1 5 9] *«W^7^n^T^V(t:^tt^ft:f» 
£, (IlDSrffl^TTIE*- 1 (#J^ 

ft^lOl-16 0) t-ftS (I.) tffl^XTE* 
-7-$l 1 MTFik&tol 5 1 -1 8 5) RtfM^it 
dftl86, 1 8 7. 1 8 8, 1 8 9^«\ 

[0 1 6 0] 
40 [$1] 
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1KB 


X 


" a 


101 


Cu 




1 


102 


Cu 


en /r>i_i "\ 


o 


103 


Cu 






104 


Cu 


-S0 2 ~(CH 2 ) 3 -S0 2 NHC 4 H 9 (n) 




106 


Cu 


-SO 2 -(CH 2 ) 2 -NHCOC 4 H 0 <n) 




106 


Cu 


-S0 2 - (CH 2 ) 2 -NHSQ 2 C 2 H 5 




107 


Cu 


-S0 2 - (CH 2 ) 3 -CONHC 3 H 7 (i> 




108 


Cu 


-S0 2 ~(CH 2 ) i -C0 2 C 5 H 11 (n) 




109 


Cu 






110 


Ni 







[0161] 



1*2] 
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M 


X 


a 


111 


Cu 


CH,0 

-SOjICH^-SOjNH-^ 

S O gN HC «H , >{n) 

8" • 17% */ 




112 


Cu 


NHSO B C 4 Hs(n) 


1 


113 


Zn 


Cl v 

NHCOdHC^n) 


— 


114 


Cu 


CH,0 

CONHC,H 17 (n) 


1 


115 


Cu 


-SO.tCH^j-SO.NM-^^ 

oc s H 1t (n) 


1 


116 


Ni 


-S0 2 (CH^,-S0 2 NH-^-OC 4 H 9 (l) 




117 


Cu 






118 


Zn 






119 


Cu 


NHCONHC«H„(n) 




120 


Cu 







[0 16 2] 
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M 


X 


a 


121 


Cu 


2» '2/2 "«"V2 \y Jf 




122 


Cu 


NHSObC8H, 7 {n) 


i 


123 


Cu 


C 4 H 8 (t) 


• 


124 


Cu 


NHCOC3H7O) 


- 


125 


Cu 


^0 2 (Ciy^CO--^-C0 2 C s H l1 (li) 
°°2 c sHii( n ) 


1 


126 


Cu 


— S O a (C H a) H C O 

80 z NHCH l CHC 4 H v (n) 




127 


Cu 


^JS OaN H CjK^I) 
^^SOaNHCaHrfl) 




128 


Cu 


-SOafCH^-CONH-O 




129 


Cu 


-SOaCCH^HWCONH-^-OCBH,^ 




130 


Cu 


-S0 2 -(CH 2 ) 2 — NHCONHC 4 H 9 {i) 





[0 16 31 



[*4] 
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1 M 


X 




131 


Cu 




1 


132 


Cu 




1 


133 


N i 




1 


134 


C u 






135 


C u 


COaCBH^f) 




136 


Cu 






137 


Cu 


NHCOCHC^^n) 




138 


Cu 


SO/4H(CH 3 )*>-^~C,H, 1 <l) 




j 139 


Cu 






140 


Cu 


SO.NKSC^-CaH,^) 





[0164] 
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f 1 




ifrottl No. 


M 


X 


a 


141 


Cu 


(CH,),CH, 




142 


Cu 


-S0 2 — < jf JO.NHC.H.fli) 

S'S < HS0 2 -<0> 




143 


Cu 


-SO a — < jf SO 2 MMC 4 H 9 0) 
S-^NHCO— ^» 




144 


Cu 


(CHjJtCH, 




145 


Cu 


-so,— < I 

s CHaCOjCftKnO) 




146 


Cu 


(CH 2 ),CH, 


1 


147 


N i 


>>O a N(C a H B > a 

s>v NHso 2 -y> 




148 


Ni 


S v CHaCO a C s H, t (n) 




149 


Zn 


-S0 2 "< N 1 SO,NHC3H 7(i) 
S NHCO-^ 




150 


Zn 


N^CH 3 

-so— < X 





[0165] 



[*6] 
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M 


X 


a 


151 


Cu 


-SO e -(CH 2 )3-S0 2 NH(CH 2 ) 3 OC 3 H 7 (i) 


1 


152 


Cu 


- SO z - ( CH 2 ) 3 - C0 2 CH (CH 3 ) CH 2 OCH 8 


1 


153 


Cu 


-SO z -(CH 2 ) 4 -SO a NH(CH 2 ) 3 OC 3 H 7 (i) 


1 


154 


Cu 


-SO 2 -(CH 2 ) 2 CH(CH,)SO 2 NH(CH 2 ) 3 OC 3 H 7 (0 


1 


155 


Cu 


-SO z - (CH 2 ) 3 -C0 2 CH 2 CH 2 OCH 3 




156 


Cu 


-S0 2 -(CH 2 ) 3 -CONH(CH 2 ) 3 OC 3 H 7 (i) 




157 


N i 


- SO z - (CH 2 ) a - S0 2 NH (CH 2 ) a OC 3 H 7 (0 




158 


Ni 


- S0 2 - (CH 2 ) 3 - C0 2 CH (CH 3 ) CH 2 OCH 3 




159 


Zn 


-S0 2 -(CH 2 ) 3 -S0 2 NH(CH 2 ) 3 OC 3 H 7 (i) 




160 


Zn 


- S0 2 - (CH a ) 3 - CO z CH (CH 3 > CH 2 OCH 3 





[0 16 6] 



[*7] 
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No. 


M 




x 2 




Y ia,Y 14 


Y ia,Y 16 




161 


Cu 


-S0 2 -(CH 2 ) 3 -CH 3 


-C 1 


-H, -H 


! "H, -H 


-H, -H 


-H, -H 


162 


Cu 


-S0 2 -(CH 2 ) 3 -CH 3 


-H 


-CI , -H 


-C 1 , -H 


-CI, -H 


-CI , — H 


163 


Cu 


-SO-(CH 2 ) 3 -CH 3 


-CI 


— H , H 


-H, — H 


-H. — H 


-H, -H 


164 


Cu 


-S0 2 -(CH 2 ) 7 -CH 3 


-CI 


-CI , -H 


-C 1 , -H 


-CI , — H 


-CI , -H 


165 


Ni 


-SO^ICH,),-^ 


-CI 


— H , -H 


-H, -H 


-H, -H 


~H, -H 



[0 16 7] 



* * ims] 





li*(X 



4t£tt No. 



166 



Cu 



X, 



-S0 2 - (CH 2 ) 3 -S0 2 NHC 4 H,(n) 



X 2 



-CI 



-H, -H 



-H, -H 



Y i„Y , 



-H, -H 



1 7 18 



— H , — H 



167 



Cu 



-S0 2 -(CH 2 ) 2 -NHCOC 4 H fl (n) 



-H 



— CI ,-H 



— CI , — H 



— CI 



-C 1 



168 



Cu 



-S0 2 -(CH 2 ) a -NHS0 2 C 2 H 5 



— CI 



-H, -H 



-H, -H 



— H , -H 



-H, — H 



169 



Cu 



-S0 2 -(CH 2 ) 3 -CONHC 3 H 7 (i) 



-H 



-C 1 



•CI 



-C 1 ,-H 



-CI 



170 



Zn 



-SQ 2 - (CH 2 ) 3 -C0 2 C s H n (n) 



-CI 



-H, -H -H, -H 



-H, -H 



-H, -H 



[0 16 8] 



[*9] 
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M 


x, 


! x 2 




Y 1* Y n 


Y 13 .Y M 


Y „.Y t . 


171 


Cu 


.C f H 4 OH 


-C 1 


-H, - H 


-H, -H 


— H , — H 


-H, -H 


172 


Cu 




— H 


-CI ,-H 


-C 1 ,-H 


-C 1 


-CI ,-H 


173 


Cu 


-»0|<CH ,1 a -« O ,M H —fefr 


-CI 


-H p -H 


-H , -H 


— H, -H 


-H, -H 


174 


Cu 


CH.O 

C 0 HHC|H|t(i] 


-H 


-CI ,-H 


-C 1 , -H 


•CI 


-CI ,-H 


175 


Ni 


-BO l {CH,) l -MHeO,-0 . 

ScO a C 9 H n (n> 


-C 1 


-H, -H 


-H, -H 


-H, -H 


— H , -H 



[0 16 9] 



* * [^10] 






fid 


x, 


x 2 


Y ii»Y« 


* U.Y 1* 


Y„.Y „ 




176 


Cu 


-S0 2 {CH 2 ) J -NHCO-^-CO 3 C 5 H l1 (n) 


-CI 


-H, -H 


-H,-H 


-H, -H 


-H, -H 


177 


Cu 


_ < S0 2 KXC 3 K 7 (l) 


-CI 


-H, -H 


-H,-H 


-H, -H 


-H, -H 


176 


Cu 


-SO £ - (CH 2 ) t -NHCONHC 4 H 9 (i) 


-CI 


-H. -H 


-H,-H 


-H, -H 


-H, - H 


179 


Cu 




-C 1 


- H , -H 


-H,-H 


-H, -H 


-H, -H 


180 


Cu 




-CI 


-H, -H 


-H,-H 


-H, -H 


-H, -H 



[0 17 0] 



imi i ] 
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fcfrfc Mo. 


M 


x, 




Y„.Y ia 


Y , a .Y l4 


Y| 3 .Y „ 


Y 17.Y 1a 


181 


Cu 


^NHSQAH^n) 


— CI 


-H, -H 


-H,-H 


-H, -H 


-Hp -H 


162 


Cu 




-CI 


— H, — H 


-H,-H 


— H , -H 


— H , -H 


183 


Cu 




-CI 


-H, -H 


-H,-H 


-H, -H 


-H» -H 


184 


Cu 


-so a -< I 

■ CH 2 CO a C 9 H t i(l) 


-C 1 


-H, -H 


-H,-H 


-H, -H 


- H , -H 


185 


Cu 


-«Ol— < J 
N 

(CH a >,CH, 


-CI 


-H, -H 


— H f — H 


— H , -H 


-H, -H 
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7 G 



-{SOstCHzfeCHa}™ 



[0 17 3] 




CH, 

S^CHehSffcNHfCHjfeOCH 
CH 3 



SpXCHjJaSOiNHICH^OCH 

^S^fCHjJaSOfeNHjCHahOCH 
" CH, 



[0 174] 



% % [ft2 0] 

14 15 ? H » 

^SO^C^COzCHCHzOCH, 



9H 3 V » 

CHjOCHjCHQjCtCHzJ^S 





7 e SPaCCHa^sCOsCHCHaOCH, 



[0175] *wj\<D&m<omm&. mvt* mz*?- 

* * h**IHflk*ttt-C*S. * fc, *H»ff4 8 0 8 5 

0 1 ^, ^5p6~3 5 1 8 2#4^C|E«t**LTV^ 

1 c d^>c c d 4 ¥<Dm&mm*x*m * ?>jit^« * 



89 

[0 17 6] [-f hE^ffl^ v^] 
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m mmm) . m&w±m. %\\&fcm. &mmm. 
%ftffimwti mmm. Pimm, phml mm&ti 

mm, *is~bmm<Dte&<Dmi}mwmif :n 

[0 17 7] ft*BS±3Btt>f hfB^SCffl 

3— vK #y i/y^jj /u, V =« — 

2-*?vU-l, 3-/oAVy 

/i^e/*?vu (xtt^ifvu) a:— fvK hy^^u 

>\ N-^f/^2-t°oyKy, 1, 3-v^fvu- 
2->f$y/!)s;/y, N-^/i^/u*y v^a* 
SUM. 3-*/u* 

5 e Cl*x£><£>9*>^yiry ^ ->'xf i/y^y 3 ^ 

ne>^e*B±s«H:>f 0-5 oaffl%^wi- 

[0179] SSffiitSiJtt. V* hffl^ S: 

1, 2 -^^fy ^t~/U^T/m-/^7 

tic 5 -3 0Wfi%4#i-lxtfa*3l£»ft«l***>9, 

[0 18 0] **#5ft!fcaitt. IBflfe^tSffttSrlnli** 
5Bft-?t£/H$ixa. **H6»i|XS(t LTttttBIBBS 8 
- 1 8 5 6 7 7 ^$8, [^16 1 - 1 9 0 5 3 7-5§-&$fl, 
»BB 5 F2- 7 8 2^$R, 05-19707 5^« % 
f^J 9 — 3 4 0 5 T^ffl^icSEtt^iifc^^y HIT/ 
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-^Kfl^*, «fMBB4 6-2 7 8 4^$L *5fW]¥5 
- 1 9 4 4 8 3f^«, *S#^3 2 1 4 4 6 3 



#^Bg4 8-3 



0 4 9 2 -g-^a, 056-21141 » |JB¥ 1 

0- 8 8 1 0 6 *^««^E«t$Hfc«&»*{b-&tt, 
4*W¥4-2 9 8 5 0 08-5 3 4 2 7^ 

[5)8-239368 ^$B> 01 0- 1 8 2 6 2 1 
•§■^$8, 4#^¥8 - 5 0 1 2 9 1 *^««SEj::iEtt£;h,fc 
h9T*J>JM£&to % lit-fr^^p-^t-N 
10 o. 2 4 2 3 S-^iClEittStlfcfk^^^/U^v^, 

[0181] fifeteih#JW:, lJ^(7)«:#:tt^f&i±$^:^ 

9^fftt^fiyi^— ^«r>f^^D--^ + — No. 176 
IOI4^UJ«, 0No. 15162, 
0No. 187 16^6 5 0141, INo. 3 6 5 4 
4W5 2 7I, (5)No. 3 0 7 1 0 5O8 7 2I, (e]N 

0. 15 16 2^g|ffl*Jxfc4WfjrE«t*Jxfcft-&»^ 
#^Bg 62-215272 -§-^$RO 1 2 71-1 3 71 

30 [oi 8 2] tomtit LxteTt h'vmmi-b» 
^ss^hy^A, + hit 1- 

1, 2-^yX^yfT/U >-3 -^->^oJ:t>^coJfi 

u^jf&nSo wixe>fi>f >^+{w0. 0 2~i. o 

[0 18 3] pHPIS^J^ LTfiftufS^fPffl 

tt>f >^ y hffl-T ©«#*3fe«tferti±* *ft g 

40 \zmtoi-Z>MW*l><, pH7~l 0 tteZ>£ 9ir^s 

[0 18 4] «ffi«*iHBWfcLTHty=i*>', 

WWy^S^xy h^-Y V^^)*a55B*tt2 5-7 0m 
P a • sWSU^o $ bi^2 5-6 0mN/mW^ 

OmPa • sTOffSLl^ S(3 2 01111^3 • s «T 

50 1f>^;U^V»J£ % r./U*/U+7^ UV^/U^ 



*(30)J 003-119415 (P2003-1 19415A) 
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i/Tfr**xji'*='s^Sr&t1& % Tju*jIs1) y&x.XT* [0 18 7] *S:*jft»i U BrBfcJ: 

^v'^uvT/i^yUT yyioc— tvK tfy^iyx. y/n/V^K 79/—^ ^yy^ y ^ K sec 
^u^flgflfi^^x/K y^tf^vflgflS^^xyu, # t-:/*y-yK 
y t s/if i/ y y yi/f ^ yj|K»x^ f /u, tfy^ y — /u % >^ n^*f-y — yu, ^y^»7/u 3 -/u) 
v/xfi/y7/^7;y 4 I) ^flT/U3-/ug ^ u>^y 3 -y K ^ 

—%<T>J =.^>**ffigttSW s »4 U\, Tir^ 10 U^yn— yK fU-^y n-yK y/otVy 

URFYNOLS (Ai rProduc t s&Chem yU, ^^ri^^ yK yu, ir 

ica 1 sf±) fcjf*L<fflV^ix5o N, N- 1) — 3r1>-> h y yu, ft^^y^-^) , ^y 

y7f^-N-7/^/U7^ K<7)J; 5 47^ /MR** (Mtll u.v^ y =i-yu-*y ^ 

**^KH©Wtt#flBSttJB*fc#*U\ Mlc, #M *-?vk xf u>>/y 3 -^yxf/px-f/K ^ 
BS5 9- 1 5 7, 6 3 6 -^Ogl (37)- (38) !/ ^ f uy^y n-y^/y^x^ryK V^Wf tv 
•f^^D-yt-No. 3 08 1 1 9 (1 9 8 9$) yu^e y y ^yuzc— tvk y ^ — yu^e y 

IE«^ffffiStt»lt LTWYc b<7)b{£9 zttfX'Z ^^yu^-xyu, /ofi/y^y n-yu^e y y^yioc- 

So tvk /p tvy^y yu^ey y^yi^— tvi^ 
[0 1 8 5] JBJSant ITU, *>il 20 nh°u>>/y n-yu^-yy^yu^-xyu, hy^u^ 
ft^EDTACftS^n^^rl/- hSI^bi&BK/C 3~/U*y yfvU^-TVK xf uy^yn^^ 

[0 18 6] ^SWo^^o^r^^k^SrTKtta* irx- k h y ^ uv^y ^-yu-ey y ^yu^^-z- 

4*M*pl 1-286637 4§- x #^¥2000 yK h y ^ y =>-yu* y ^.^yu^^-xyu, ^ 
-78491 -g\ 1^2000-80259^ f^]20OO-6237O-5§-<£> J: 0 fcfe uy^y n^u^ y 7x^/Ux-f /U) % T ^ > 

»K5p2000-78454-§\ 1*12000-78491 ^\ y-yUT^>\ y, N-^ 

[^12000-203856 ^-, 132000-203857 ^<Z> J: 9 fciS^jfrfr fvU^x. ^ y -yUT S >\ ^yU*yy, N-^yU^-yb 

«sati»«Lfc*36M^7^o>'T=^fb^i|&**i4 xf i/y^rsy, ^ i/y h y 75 v 

I»^i:Mt^:<!:«^u\ #«W(p:7*u>'T 30 yxf i/yrhy^y, tfy^uwsv; ^hyy 

frHft^SSIStt^llSi^KUTbJ:^. »»«f»w ny N-tr=/u-2-trn y 2-^-^-y-y 

^y7>fyS)$yj^ ^y^^C ^>fK I4***ffltt, -*«K±S:#fflLTfcJ:v^ 

^ yK ^-yw^yu, K^yU, T h7-T^~, n-yu [0 18 8] ^W^J i> : * y hlE^ffl^^^ 1 0 

^yu, T^x-*-Syi^) . jB*ft*S:, iftEEfLfk^ 40 OWl:^*^. 7^ny7-y|^Wo. 2Rfig^ 

ji^-y ^**>H-xr f-'-, ^-r^p^yu^y^if-, co>r ME»^>r y^cit 7^oy7^yft 

DeBEE 2 0 0 0^) *ttffltfi:im5. ±12 ^*ttfcl:, «&^«fe»ISr#ffl LT fc i t\ 2«S« 

HIB»ffl>f ^^^W«*te^o^Ttt, ±0*fe»ISrflfffli-5»^tt. *feSJ(D^Wfl^W-^ 

^xE^ffFW^b^Wsps- 1 4 8 4 3 6£r, ®5- Stflfi Lfc$5H t ftoTV^Otfffi tl > 0 
2 9 5 3 1 2^, (^17- 9 7 5 4 1 ^ 1^17-8 2 5 1 [0189] *fg^(7)^>^^^y HBSJIM^te, 

5^, B7- 1 1 8 5 8 4f, #I?1 1 -2 8 6 6 3 ¥fe<0Hlfe^j£O**bi\ 7/U*?-C!)B«fc»rttffl 

7^, »H2 0 0 0-8 7 5 3 9^#^«lw|¥«B^|e l^:tm§ e 7/u*7-B»S:^-r5fc^^, 
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fa±£-£ZZtfrX£Z>* 

[0 19 0] *^7^py7^>ft^ft^Hl:, 
5*^iij£S 0 mit\$t> y? (Ufc*??- 
D^m. t°7Su>^t°V h'>m<D£?tj:^nmm. 

t< it^ysi'Tsmn ; MKtfxy^-j&ftt Lxm 

n ; fl x rf y fy^* /^fy^y;^ 
Sfesfs^J: 5 4^f-vtt» ; 0Jx.«M-:7 h*y 

[0191] mmv£ZvV>*&ftk LT.tt; ffigtf) 

^y-HK y /ur yfe** ; # y^ -/a 
y^IMsh ^D^yfts, ->r=^Sfe», «yy 
3ft*^#=^A«!», ^if-t-? h*y > v r>S^ 

[0 19 2] I»t*as/7y«Bi: LTfi, ffiftco^ 
©*ttJfli-6*0*lH*«. Wil«7 B 7-^tLT7 

y-/ufc t<fi^xy/ury f ^)f4 ; «*.tf*^9-*» 

^1X7x7-/1/1, t7h^I t t°DDh^7y- 

WJ:9i^fDig/j:i:^tt57/yfyM ; 
r~>?M5h ^yy-/uM, ^o^y^i^ 
^ J; y y f y» ; y7 x^;m ^ hy 

*~v*^Sm ; 7^y7^y|?[ ; ry hy*y vlfe 
» ; >fyW • f y if Srf if 5 : i: 

[0 19 3] fflfE<0£jk£Mi, ^o*7*T©-tt35««P 

fob* Uftffi m 1 1 * -f ^^y^-.*f^>T^otu 50 
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[0194] U>9 is* y ME»*ft] **0J*M > 

WJgn- h^, Witf»BB¥8- 1 6 9 1 7 2^ 
l^8-2 7 6 9 3^i, 132-2 7 6 6 7 0*^ 
$8. (37-276789 *^$g, 139-323475* 
10 4#d0g6 2 - 2 3 8 7 8 3*4^(2, 0- 

1 5 3 9 8 9 *^«, (310-217473 *£r$8, (3 
10-235995 *^S, 1310-337947*4* 
1310-217597 (310-33794 

[0 19 5] ■»t»riM-5RK, *«Rtt^B*ttS:4 

(#y v-7Ti/^ fc t>^9) SrfffflbTt>J;^ 0 <S 
20 y -7-7 r- v 1 7s ^gimci^t^Kfacoi 

y ^-77 y ^ ^*a^»»»tt* t LTM LT fcfc 
V\, **fiSi(ctt % &M2 000-363090*. (32 
000-315231 * v (32000-354380 
*, (32000-343944*, (32000-268 
952*. (32000-299465*, (32 000- 
2 9 7 3 6 5*^8E*$ixfc*feS:»4 L<flH^ - t 
30 #ffi#-5 e 

[0 19 6] EATd, #8flO-fy^S:ffl^t>fy^i? 

*y h^y > HS:-rs^^ffl^e>ix5Sft*t»-efcsE 

{fc^/*/U7\ GP, PGW, RMP, TMP, CTM 
P, CMP, CGP^W/v^ D I P^M/n 

WXffl, *fty»|, KAif9im«o 

40 -e«a*ixfct^<»*ttffl^r«-c*s. ;h6«)«i» 



Srffl^SCi: t>«t< , $fif(t<?5W*ttl 0-2 5 0/i 
m, Jfflttl 0-2 5 0 g/m 2 ^lSLV 0 S^^iC 

tit^L, ry/y, ^y tr'^/UTyun— /u^r^y-^X 
y^^y^- TG*i/y/^ y7h^uy^§ 
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if, tfy^u^ tfy^uv, tfy^uy^u? 

*u— K #y yryS[/W5)(035if!l-7- ) T'v^ 
Jfl^Mifi. ^!iti/7^y^C, fife®** (flitf* 

[0197] i»*±*wR»tbit5>f >?%®ma*. 

y#* SlfcT/uS = *A. fi|»-r^$/^A % Ji^#/u 

tizm&mmRvm^mmzz^xmbtiz^Tkim 

[0 19 8] >f V^g»««-^*tt^7K«fe^>f 
t LTfi, #y fcf^/UT^^ — is?/— /uf^tt^y 

parC/^^yUir/i/D—^, #y tf=./ufn y K>\ ^y 

7;^i/yt^w f>\ ^y rn^uv^iM kr^ 
r * y a ^«t^*»»tt*^«*s*if -e>n 

[0 19 9] -f>-^g$««f ^as*D-f-58tSfeSdtt. ^FSi 

tt, #MBg4 8-2 8 3 2 5^ [5154-74430 
*, 1^54-124726-^, [5)55-22766-^ 
H5 5- 1 4 2 3 3 9f, |Il60-23850^\ (H]6 
0-23851 3\ ^6 0-2 3 8 5 2f 4 [«) 6 0 - 2 
3 8 5 3^, (1160-57836^-, [5160-6064 
3 -5§\ I^J 6 0 — 1 1 8 8 3 4^ 151 6 0 - 1 22940 
%s B6 0- 1 2 2 94 1*, m 60-1 22942 
fl\ [^160-2 3 5 1 34^ ^Rj^p 1-16 12 3 6 
•§-<0£&$R, 2 4 8 4 4 3 0^, |S] 2 5 4 8 5 
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64^ Ir)3 1 4 8 0 6 1^ ^13 3 0 9 6 9 0^ [6] 
4115124^ P14 1 2 4 3 8 6^ [5)4 1 9 3 8 

0 0f, [5J4273853^\ B4 2 8 2 3 0 5^ [5] 
4 4 5 0 2 2 4 ^#WaS^|BiK^fc5 e 1 - 

1 6 1 2 3 6 ^£$g<7) 2 12-215 Hi-IEtt^ y ^ 



ft 



10 



20 



[0 2 0 0] B*ft»tt, BfftOWTlcfklcW^Tfe 9 , 

7^xt^pyl/t Kyy, ^!ixf ^ > N TKy 

Kl^tt, 7;fty^D7^.y/U7^ K, an^/yu 

^yr^ K^y7;yxk^o/n: Ky>#£Hix*fc 

^H»»^*t LT 1-15 Wm%timtL L < , 3 - 
[0 2 0 1 ] Rftttf6]_h#J£ Ltll, «tEBfeffi«& % IfcfcS 

[0202] #anett»iii, li^ftBij, *i«ttefes»j, 

ffffigttS'JKoV >Tii, #|pjBg 62-1 7 34 6 3f, 
^6 2- 1 8 3 4 5 7-g-0#^ir|a^Sfc-5o 

9 0 5 3^- (18-171) , ^Bg6 1 -2 0 9 9 4 
. ^ 1^62-1358 2 6^<D#4*«(;:KtttfS*5 0 ^ 

»tt*k *tt?w. jBj&jw, jfe», mmm. 

[0 2 0 3] E»JffiSVIE&7-f /UAfcfi, /<^/7n^ 

a, -^fk^^y, KfkffiiE), «tftffi«s, mmw&. -j- 



40 



50 



63 

flDTk^n^lM k ^^y^>y^ fcmt-?y*io 

Mmwawfefts. 

[0 2 0 4] ^^3-Hi:StJfh5*S/q^ 

ir/un— t Ko^yxf/i/ir/up-^, /Ky 
y^*, 7* 1) 3 v^^TK^ttiii^- 1 ?-^ 

ffif&M Hi Sr£tr) left, ^D^7fy 

l^o^TH WIBHB6 2- 2 4 5 2 5 8*, f^J 6 2 — 1 



10 



20 



30 



3 1 6 6 4 8^, IWj 6 2 - 1 10066 ^#^$Btw|2 

tta**>5o *7^<E»a**sfit^ (4o°cj^t^) #y 

te^fflft ^Kv y ? x <y * * -x y* a - h Sic 
[0 2 0 6] fcmWV'f yflZJ >#*Jx.y V<OUW5 

fe*t£ 0 -o* ME»*a:*ctt, y^h^^^t 

[0 2 0 7] [*5-h+-]**W0>7#oS/T = ^ft 



40 
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»a Lfc s/ y atlMStf-, f ^^TM^w^ l < ffl^ 
feiii. Ciifettft5p*&-»:«[^s^i o-5 0 

J^y 7"n t'uy . fi^ijKyxf i/y • zc^u^-^ 

11 h * Jd 1 - 5 »*%SS*0i-5 r t 11^ 
[0 2 0 9] Mf«MfflX< t LTfi, DT8S*D t 

[0210] ^r^yr^ LTH, ^ • y^9-r h^^a 

i¥Mgt*3 0-15 0 nmtm*\,\<\ 

[0211] ttwtovT—tmmz&zmbMi&jjm 

ft±^H 9 ii L# y-m\&*Wff& Lfc«^(E^SrfTt « 

i-5*te«*s*Jf feix5 0 
[0 2 12] t*7-7^yu^— ]^7 9-7-f 

R^Tftfe-rS**, AV'»4»I!R¥4 -1635 
52^, «fM¥4 -128703^*, #BH¥4 - 175753^$8T* 

r^^m^y-y^^^^zMx-t^m^m^ 

St^V »*U*ffitLttt, «FBH¥4 -175753-g-^ 
»BB¥6-35l82*»wiE«t^iifci:^50, fRffiffcttftf 

h ^ 3^ - > SrSEft $ i^S C t b Z> $ y - 7 << 
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[0213] ^o|gffiffli-*»8Mktt«ffi. */y^r 

[0 2 14] 

Ml 0 1 5. 3g, = 

^•fh!l^7. 04 TE»»£W«Stt 
(S-2) 4. 2 2g, TEX»A*ffl*tt (S-l 
1) 5. 6 3 gXUBiif/US 0m ! 7 OT^T 
»»S-frfc 0 ro»i«4»t5 0 0m 1 ©K>T^*Sr^ 

>f^P7;K^f- (MICROFLUIDEX I 

no CT6 o o b a roE*-e5Eiaas*s^t-e 
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0 g, SURFYNOL4 6 5 (AirProduct 
s&Ch em i c a I s tt) 7 g , St^ "ft ^tK 9 0 0m 

[0 2 15] 
Hfc2 1] 
S-2 



10 



20 



o=p- 



S-1 1 



CH ay 



CH 3 



0=PfQCH 2 (pHCH2C-CH3l 
CH 3 CH 3 h 

[0 2 16] mWB^KDim) tmA<D7fuisT 

~y\t&m {&ftm\&mmi o 1 ; £t 

E*-i2©7#Di/7=yft^» (ttSttftft) 

r^BBK:. JttfcffltfM l'9t&b L"C % UT<»fc&Vo*m 
^t>fy^»i 0 1, 1 0 2, 1 0 3, 1 04, 1 0 
5,106,1 0 7,1 0 8«:fl5j*Lfc. 

[0217] 

[fk2 2] 
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7 6 



SlftS m=4, 3, 2(D£Stt 




N 1 




-(SO,Na) 4 



[0 2 18] 
I ft 2 3] 
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7 6 



(50^NHC 2 H4OC 2 H40C 2 H4OCH3) 4 



14 is 
13/^ 16 




[fc2 5] 
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(n)C 8 H 17 0 




[0 2 2 1 ] aWtrSSEi-SH^i*, RJn»**-f 

[0 2 2 2] (H»E«£tfI¥fli) «±©##^W3l}£ 

m w>^«a-d Ruvcwtm oi-i 

0 8) ^y?^*yhffl>fy^|:o^t, TlSlffffi^ 
Kds^r, rfepj , rftffcfcttj % rKTKttj 

x^h/yy^- (EPSON (» ?±S; PM- 7 0 40 
OC) hjfcJRR (EPSONf±MPM^3(»ft 

(KA4 2 0 PSK, EPSON) IdSftSrffiSL 

[0 2 2 3] <feW>7* H3tiR«H^LfclBftSr. 
3 9 0-7 3 0 nmfWt^ /</H 0 nml:« 
5lt7X^ h^GRETAG SPM100-I I 

(GRETAGttS) tfflPTBfel, wtlfcC I E 

(B&fig9!$fi£) L * a * b 

a*. b*£»ttJL-fc 0 JNC (ttHi*A0#En«S* 

©JAPAN Col our (0*WWJ 50 



(A E) *S*/WC3i5 J: 511, Japan Colou 
r Ink SF-90MJapan Paper** 
tt/8LTW«ILfci:#<Dfe) ©««i->T>c9*7— t^v 

L*: 5 3. 6±0. 2 C0$Sffl(^:fcl >T, 

O: a* (-3 5. 9 ± 6 <D$5H) , &t>\ b * (- 

50.4 ±6(omm 

A: a*, b *<r>--ft<Oh' (±BO-CfiftLfc#SL 

::t-, #%i:ffli>f: japan Co i or^i$ 

•> T > co # 5 — ^ V 7" j u © $ij & (i £ T \Z. fit ir c 

L*: 5 3. 6 ± 0. 2 

a * : - 3 7. 4 ± 0. 2 

b * : - 5 0. 2±0. 2 

A E : 0.4(0.1-0.7) 
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(1) fpJE'JfiS :^>p-7>KR- 7 04, ^fy^r: J 
apan ColourSF-90, fflffi : 4#^7 — h 

(2) : Sijfeft ; X- r i t e 9 3 8, 0/4 
5, D50, 2deg. , black backing 

[0 2 2 4] <«#c#tt> 7* lftfm\Z»OL LfcB* 
SiJ^^^P^^S/g^yU^^- K-^-PR 1 0 1 
(CANONttl ; QB J PRA4) \zMj&Ltzm{&t 

») . PnWMBO»s**^»fr«:B WFft) t LT, 

[0 2 2 5] <B*tt>W»«r»rtLfc7* hjtWR 

[0 2 2 6] <B3l6tt>tWEWIfcft»*Ufc7* 

(T h7*C. 16 5) Srfflt^ 
T, ^rir/ V# (8 5 0 0 0 1 x) & 7 BRXfl 4 Bffi 

iwtu *± / >m%mk<Dmim&*R%mm\ (x 

-Rite 310TR) *I^T»3tU Lt 
f¥<ffitfc 0 4*5, iKrlEKStfttfii* 1.1. 5S(J«2-. 
0O3£T?aiJ£Lfco (»rtl^»«T*t>fe*«#^S7 0 

*-12 
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* [0 2 2 7] <HFfnftflFtt>tteBtt«:»jALfc74- h 
3fc«nft£\ 8 Ot:- 1 5%RHO*ftTT7 BRAKES: 
RffU ftffWa^Hfft»aS:SSt»*«- (X-Rite3 
10TR) Srffl^TSJSU, fe^Kff^i: LTfFfl L 
fee fe*»#*fc:o^-CE*t»«* s 1 , 1- 5, 2<D3 

[0 2 2 8] <*/>^Htt>S/->>^l!^y r ^ 
10 *-<7>za^7^ffrt(w«;JftffifiCS:iiLij5se>, 5kV 

5±0. lppm, #3flcRJtgFtufcaBy^^rt 

ft (X-Rite 3 1 0TR) Srffi^TSIJtU 
i:LTf?ffiLfc 0 fc*5 % MrKR«««tt. 1, l. 5S 

gtt, A P P L I C Sm*S>lfX*~*- (^f/l, : 
OZG-EM-0 1) Srffl^TR^Lfc faJxoojBft-C 
20 fcfe*»#**5 7 0%«±^»fr«rA, lXHt2A**7 

[0 2 2 9] 
[*12] 
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C 
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oasts* 4 


3 -(ft (r»=4) 
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B 
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B 
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mtfiAfij s 


». ff-Gi (r^4) 
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A 
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l«fl 


lififbMb 0 


or. Crm~2) 
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3 -fit 0v=4) 
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<rf=4) 
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B 
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[0 2 3 0] 0:- 1 2/)>bWbfr%£ ?K % #3g^c7M 
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xfor>t^ mzmwt, *s>tfxMtt& <Dm m ffc u & 
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10 



[ 0 2 3 i] [mn&\2i mmmi x-imitzmc*- 

hyyv^Sr. H*SMl^l§l*iCTHfttS:S±^S7^yu 

[0 2 3 2] [HiS0ij3] jHfcMlTflsKLfcBIC^V 
<<>9*/=.y b7})>?-B J-F8 5 0 (CA 

* h*««GP-3 o i izm&zyy y v u hiswi 

[0 2 3 3] [jttt«4] *3BW07^D^r = Wfc'& 
ft (ffr&tt 10 1, 10 4, 115 &t>* 132) co^e^ 

TB- 1 0 00F (HflMb**!) ) lOORSfflfcjR- 
1 5 O^trMLT^iajgfpSrff 

LT 1-2 0-7^u£ilJRU h-t— ttfc. ^co h 
-J--1 OSKttL^iry (f&p°p£ EFV2 5 
0/4 0 0 ; 0*^M) 9 0 0 jg^LSfc 

sijtt^io *-i 3\z?Fi-&i&fax&m*:9&ft 

tt 3 StftS, Kfttt 6 WagMtffi Lfc«*ttPI*fc IT 

Ci§p°p£ NP-5 0 00;^t/> 
(ft) »] TMS^Srffofc. 

[0234] wfffiK^d, imm^vc^m^htttiv 

S -13 
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*9«*5J:t/OHP±ir % -tii^iiRAtWft (»±<&H 
ft) fciWaiSSft (OHPHft) «rf£«U »TC^ 
1-*j£T*HlfiLfc 0 4*5, h+-#*ffltt0. 7±0. 

0 5 (mg/cm 2 ) ^KHTiTfiB Lfc 0 
[0 2 3 5niWcI»(COI,^ fefB<t7fcg$te£ 

ft©3ftBfCW«iLfc. ffMB*S*£*-i 3fc5cf. & 

l>TI*. BE»UtiS«^Hft»ac i Srffl^Lfca, * 
at-y— 9— (T h^^C. 16 5) Srffi^T, @H£ 
(c^riry^t (Z755=?/vt x) S: 5 BRBfigltLfcSL 

■XO£4>&&*g|#* (((.Ci-Cf)/Ci)X 

1 00%) srifmu imttz 0 mimmt^m&n 

(X-R i t e 3 1 OTR) SrflJ^TSWeUh. WfflS*g 
1 $-l3t, feW$^9 0% 

UJuCOm-SZO. 9 0-8 0%OI^A, 8 0%*i 

[0 2 3 6] OHPiBft^S^ttJCo^TttTSE^rffifw 

r ^>^<t tTHft^>^rft»3feiSia*S:ffl^L, 4 50 
nmT^3tSi8*Sr*A, OH PWfttf>SlJI|te<Z)^|£ 
tLtz 0 ^SiB*^8 0%£*±£O, 7 0-8 0%^ 
A, 7 0%BTS:XtLfc. ^±co, 

[0 2 3 7] 
[*1 3] 



[0 2 3 8] 
Hk26] 















101 


O 


o 


O 


^ & £J 


104 


O 


o 


o 




1 1 5 


o 


o 


o 




132 


o 


o 


o 






A 


A 


A 






A 


A 


A 




C.I. Solvent Blue 38 
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Ut2 7] 



CH 3 HN O OH 

OH O NHCH 3 
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*(4D! 0 0 3- 1 1 94 1 5 (P 2 0 0 3 - 1 1 94 1 5A) 
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tt«s*no 




ttfc1-<Mv feffifc»T-*>?K 89H4t>K<* *36M<^ 10 
[0 2 4 1 ] C^*giJ5] 

-^/"-HITACHI LD-5010-i(NA=0.40) IZj;«9tTofc 0 
X, S*»flftSfc^X* (80 fijSOPDXIiSOPD-BSrffl 

^ u;/— /u/T^/UAT/Ur fc K (SlS*^it=5/5/ 30 
7.5 ) U'^m^h^hMzi7 \yV-^y^yy^mm 
(* y U>m»«fi¥^4ft4300) 3. 4gftgP. 

[0 2 4 2] 
Hb2 8] 




40 



* [0243] x^zxi%7*s-Mk&M*m\<^xmm 

7vu (¥^2fi^>7KKS^Ji^7 L /Wk$ttTt^) 1.8 

^$-ti:7t e i>y =>*^-SrR3felJL 100 t-CiD* 

^ffi»3t». 150 ^-ClS^DfRL-Cv/T^ttfe^^^ 
[0 2 4 4] <lttt«>±IEIIlS«^^fc*5BMO>' 

fc. :©*5?au^ nartttSrv/y a^*:^— 

t*^-Mf:| t *JB*jfc«3-frfc 0 ^y^V'^/N 

#f*l!#fe^*-^«:i#fc 0 r JiSr^ffiB**, 150 °C 
T*10#;&0l?fc Uy7^7-7 ^ /i'* — S:»fc. 
[0 2 4 5] <mm>%hMz^T>^y — y 4 1\>$ — 

mir 0 Sfc % "^IF— * — (r h^C. I 6 5) 
SrfflV*"t\ ^rir/>7t (850001 x) £7 H MffiMt 

t LTWBLfc. 
[0 2 4 6] 
[*1 4] 



«14 



[0 2 4 7] 
Hk2 9] 













1 04 
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98% 




1 1 2 
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95% 
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18% 



50 



81 



1 1 




C 2 H 5 
NHCOCH 

C 4 H 9 (n) 



CH 3 
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T\ H. Iwano, et al; Journal of Imaging Science and 
Technology ,38 # v 140-142(1994) UlK«<flf@*Mlf 
8 0%, iggMfczK^fSfi 1 2 0 p pm, »*fffig#^^ 

[0 2 5 0] J^T> H16fifltr*«W(07^nv'T^^ 



(n)C 4 H 9 ^ N "C 4 H 9 {n) 

[0 2 4 9] [|Htffil6] IHfeflloWR^fr. Tie 



[0 2 5 1 ] * p isT=->{t&m 

[0 2 5 2] 
UtS 0} 



HSfCHabSOaMi 



HA 



NC 
NC 



POCb 



NC 



CH 3 
HyWlCH^bOCH 

CH, 



CH, 




CI 

«jK<fc@fc151 



[0 2 5 3 ] 



[ft 3 1] 
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HC ^ e^i/ 1 " 5 










DMSO 









CHjOCNjCMOH 



CKCH^coa 



Pf CHjCH 



<fH 3 

CICCHjhCOjCHCHiOC H, 





CH, 

CIpH^COaCHCHjOCH, 












N» t VTQ,2H I 0 




ACETOI1E 




CH^OjH 


fcft*- 











CH, 
CH3OCH1CHOH 




CH^lC*rfCHC^|C«,)rf>tf^ 




CM, 



CH, 

SO J fCM^» 1 CHCH ! OCK 3 



[0 2 5 4 ] [2MSW7] 
£j£0» 1 : *%Wit£W) 1 5 1 tf^tfc 

6. 0g^2 00mLC0DMSO {is* tVTs/Vib* is 30 

0. sg^a-A/^yF-^D/^-^yith 

y^A (7/uKJtxf) Sr»*0tfco rtr£2 0 

^T'S^LT^Str^ 2 4. 4 g h 
y ^A*»*^*D*fc 0 5JS»«r«#Lias?>* 3 0t: 

LfcflL EJfctt£*:y^*-C*iSU 58^ 1 5 00 0 
•if/utftiH, WiUfc. ^40 

y-/u/ft*3i^/u^e>lflSfiUT, 4 2. 5gOffc£ 
feA£t#fc 0 1 H — NMR (DMSO-d6) , 5 ffiT 
MSS$: 1. 9-2. 0 (2H, t) ; 2. 5-2. 
6 (2H, m) ; 3. 2-3. 3 (2H, t) ; 7. 7 
5-7. 85 (1H, d) ; 7. 9 3-8. 0 3 (1 
H, d) : 8. 05-8. 13 (1H, s) 
[0 2 5 5] ffc£ttB*>&J* 

4 2. 4 g(Ofk-&ttAS:3 0 OmLOfM&fcSIJPU ft 
r&2 0'C"CflM*L.-O*5 4 C*>^ 2. 5gNa a WO 



iPLfc 0 3 5mLOiMMfc*** (3 0%) 

Sr*«Wrtt«L4^e>»^lcj(ITUfco rtrfi 15-20 

1 5 0 0mL(7)SSxf^aAl, 31 # 

^^zm^xtomfoft Lxmmvx, 4i. og*Mfr& 

ftBSr#yh 0 'H-NMR (DMSO-d6) , 6 ffiT 
MS S*: l. 8-1. 9 (2H, t) ; 2. 4-2. 

5 (2H. m) ; 3. 6-3. 7 (2H, t) ; 8. 3 
-8. 4 (1H, d) ; 8. 4-8. 5 ( 1 H, d) ; 
8. 6-8. 7 (1 H, s) 

[0 2 5 6] it&taC<D&tft 

6 7. 2 g^ffc^ttBSrl 5 OmLODMAc 
^TirhT^K) M 00 0mL^7th^h!i /Hl^ 
»U te2 0tT'Wltt^^C5- 3 8. 0m 
L <D** ismt 9 vSr*»fwttft Lfctf <b»* {^®T L 

&x2mmmwiti 0 2ox:^x^mLtzm. k£k* 

3 0 0 0mL(O**SrttAU §1 1 5 °C^T 3 0 

U 5 0 0 0mL<^*Ti£#L*: o *#^£:ffil£p 0 0 & 5 
0 0m V7°n t'M^T /UT'BX 9 tti L gfc^ L 
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C«:?#fc 0 J H — NMR (DMSO-d6) , 5{iTM 
Sl«: 1. 8-1. 9 (2H, m) ; 2. 5-2. 6 

(2H, t ) ; 3. 6-3. 7 (2H, t) ; 8. 4- 
8. 5 (2H, d d) : 8. 6-8. 7 ( 1 H, s) 

[0 2 5 7] it&yoD<D&J& 

12. Ogos—ryyD^/pf/ur^y (IS 

to*) £5 OmLcDTir hie h y^fci&jjfU rt»4 l C 
T*St^LT^Str5^, 16. 7g^!ftC^ 

H8»Mg, r^RlSttSrl 0 0mL^S*i:*3 0 0 



£fiLT, 16.2 gOfl^ 



Sr^fco *H — NMR 



(DMSO-d6), 5fCTMSS*:l. 0-1. 1 
(6H, d) ; 1. 5-1. 6 (2H, t) ; 1. 9- 

2. 0 (2H, m) ; 2. 9-3. 0 (2H, dd) ; 

3. 0-3. 1 (2H, t) ;3. 3 — 3. 4 (2H, 
m) ; 3. 4-3. 5 (1H, m) ; 3. 6-3. 7 

(2H, t ) ; 7. 1-7. 2 (1H, t) ; 8. 3- 
8. 5 (2H, d d) ; 8. 6-8. 7 ( 1 H, s) 

[0258] *&mm*<t&yn 1 5 1 co^/& 

/W6 0mLAD^, ^rtCfl^feD 1 6. 2g, 

(II) 1. 3g*M, 8M*L4^e>SiB.-eO, 3mL 
(7)1, 8 - C/Tif t*>^ p [5. 4. 0] -7-$>y* 
ir^ (DBU) ailfco ?I#«E#, Ki£ffi£f*3?Ul 
0 0t;*-CJHHfil/t, «X'lfflI#l/: 0 y^y 
-/H OOmL^AlT, i&ffiTX- 1J*H» W Ltz 0 

0 0mL4)y*y-/UTifcfrLfc o ^l:5 0 0mL^ 

iSltX aiT5igLfc 0 -tOSeSS:2 0 OmLc^y * 
/-/H:S»Stfc8, 3 0 0mL^y/D/V-/U 
tiTUtSttRHfc. fittft«r5»J8L MIC, y* 

/^2oomLi;i(Sf$t Jjn^u4^e>aaa** 
fc-esit«S:fifofc. ffife&*hWik<<( yyp/v-n- 

T»jNt*^*m*tt**-frT. 11. 2 g^ffl^^ 

1 5 1 ifffegfttLtSt, ^max («iBMI*tt 
5) : 6 7 6. 1 nm ; c ma x -(KiRffi*lSSi-*5*t 
5*'HR#«ft) =1. 7 8 X 1 0 5 (DMFt) 0 |# 

b*tfcfk^»«r»« mm^mm :esi-ms, 

/J-ftHftS {-tii-Pixo*^^*^*^ (2*fctt3 
m. (6*fctt7ffi) . (10*fcf411ffi), (1 
4$fcfil 5ffi) {S0 2 - (CH 2 ) 3-SOn N 
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ai/7=->-ft+*- (S0 2 - (CH 2 ) 3-S0 2 NH 
- (CH 2 ) 3-OCH (CH 3 ) 2 ) SSr^fh4<@*i- 

[0259] mmms^ 

G&m 2 : 1 5 2 

/U*/U**$/K (DMSO) 6 0 0mL5:te> ^TwlC 

io «i95. 2g«rwnu 9i«tt# fcK^g^y 

5 2gSra#L4^bi[ja-e»fflaS*DUfc. Wr, rtffi 
4:5 0t:4*T?#jaUT, IBHa*t?4 - = h p 7* p^ h 
JJ/i' (JKJWfcJ*) 125g<DDMSO3 0 0mLMS: 

'ik. rtffl^Sffltw4S4T*^*PU, S^^S:7K4 0 0 0 

fc e t#e>4lfcfiteSS:*3 0 0 OmU #y*y-yU2 
5 0mLT*ffi#l,fcSL 4 Ott-ftftJILfc, 
fctgfiS:, y ^y^/i-5 0 OmL4rffit>TiPift?5feitt 
20 t\ 1 OtStftSL, LT V 18 4. 7g 

<Oik£to a &'&tio 1 H — NMR (DMSO-d6) , 
5fETMSSm: 1. 2-1. 3 (3H, t) ; 1. 3 
-1.4 (3H, t) ; 3. 8-3. 9 (2H. q) ; 
3. 9-4. 0 (2H, q) ; 7. 9-8. 0 (1H, 
d) ; 8. 2-8. 3 (1 H, d) ; 8. 3-8. 4 
(1 H, s) 
[0 2 6 0] b 

y/T;y (MMitm 3 9 0mL»t 

30 Ttlk^fta 1 3 0 g«r#«JIHJ0U SltiRtffi^L-fc 

*sbrta4 2t:*-e#ffiLfc. ric, Hiaft-e4«rwa 

f*Lfc«, rtffl2 0 , C*-eftJfiPL, KJ&iSSrzkl 3 00 
mLKfctf-C, 3ltiR#&ttlfcl 0 0 OmLSrfiTIT 
SiK^pH=2ST*W«Ufco Wl±lL/cS H e 0 ^5i@. 2 
NttSStWfrft, -ry7 p pfcVuryu=i-/UT'ac}^t, «; 
ii/0. 0 g<Dfl;£*b«:»fc. 1 H — NMR (DM 
SO-d6), SfilTMS£2p : 7. 85-7. 95 
(1H, d) ; 7. 9 5-8. 0 5 (1 H, d) ; 8. 
1 5-8. 2 5 (1H, s) 
% 40 [0 2 6 1 ] Ib&fe c (7)^ 

7irMh!i/U50mL(:i~^ h 2 -/p/V 
(XSffcfiS:) 18. 3mL£jg£U 4tl:fto 

1. OmLSritD, K^V^T, rtfil 5t:S:jBx:*^<t 9 
tr^>o< 9tT yy'yi 5. lrnLSr^TUfc 0 iSTfg, 
1^T'3 0 5jWI, 5 0 OmL <07k£8S*D^ 2 00 
mL <Oft»3if-/i,-eattttS:ttffl, 5>ffip-hT**J»ffi 
$r#6Lfc 0 tO*»lftfi»***-C5lll*»U, <B 
*S£g?i- h y *AT-tt*»ftBU 32. lgco^^/u 



H- (CH 2 ) 3-OCH (CH 3 ) 2 ) SSrlfi, f&y 9 50 tt^ft«&4* c 'H — NMR (CDCI 3 ), MITM 



*(45)» 003- 119415 (P2003-1 19415A) 



smm-- 1. 2-1 

(2H, d d) : 2 
(3H, s) : 3. 
3. 7 (2H, t) 
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. 3 (3H, d) ; 2. 0-2. 2 
. 2-2. 4 (2H, t ) ; 3. 3 
4-3. 5 (2H. d) ; 3. 5- 
: 5. 0-5. 2 (1H, m) 



[0 2 6 2] Ifcg* d (D^f& 

i%m* i J<}^ (ftyti&m) 23. 9 g , BtntuytJ* 

(fD3t*filg) 2 8. 7 g^Tir hV!Sffl^fK5 OmL 
{fc^ttb 23. Ogift^c 31.-0gSra 

fco *«»S:59Jf$. %*lw5 OOinL O*Sri0x, 1 
5 0mL Oft*J.^yU-eBttttSr«Hi. »«D-h-e# 

U «*«E*^hy ^A-CR*a»«L, 5 1. 5g^) 
^/^It^ftdSrflfco 1 H~ NMR (DMSO- 
d6) , fiffiTMSSJg: 1. 1-1. 2 (3H, 
d) ; 1. 8-1. 9 (2H, m) ; 2. 4-2. 5 
(2H, t ) : 3. 1-3. 2 (2H, t ) ; 3. 2- 

3. 3 (3H, s) ; 3. 3-3. 4 (2H, d) ; 

4. 9-5. 1 (1H, m) ; 7. 7-8. 0 (2H, 
d d) ; 8. 0-8. 1 (1 H, s) 

[0 2 6 3] {fc&ft e 

5 0. 0 zCDit&VddZl 0 OmLcomm^M'SL, ?k 
ft?*, rttai OlCT-a^tT^Str^^, 2. 6gN 
a B W0 4 • 2H a Ofr«aJDLfc 0 30mL<7> 
ii^fb7K^7K (3 0%) &&mz&%Ltetfb&*lzffi 
Tttz Q rtai 5-2 ot:T*3 oftr$MWLfr'&\z s r 

fc. 2 0«T^LOi RJES*K5OOmL<0ft» 
ifvUfc 1 0 0 OmL£>*«rffiAU ST^HS 
ft. Lfc. W«SSr5 0 0mLWfi&fD*Jfi 

*-e3H*»u «*BE*^hy **-eft*ft»*gu 

49. 1 Jl>&0>ikityoe Sr#fc. 'H-NMR 

(DMSO-d6), 5ITMSS*: 1. 2 
(3H, d) ; 1. 7-1. 9 (2H, m) ; 2. 3- 

2. 5 (2H, t ) ; 3. 2-3. 3 (3H, s) ; 

3. 3-3. 4 (2H, d) ;3. 5-3. 6 (2H, 
t) ;4. 9-5. 0 (1H, m) ;8. 3-8. 5 
(2H, d d) ; 8. 6-8. 7 (1 H, s) 

[0 2 6 4 ] *wmmt&m 1 5 2 * 



10 



20 



30 



^D/V-zU (3K*ffc/£) 2 0 0. OmLtiD^ ^ 
(wfk^4fce 4 6. Og^D^lW^irKl. 
OmLOl, 8-^T1ftr5/^n [5. 4. 0] -7- 
*v^ir> (DBU) «r«TLfc 0 £JSil££ 

rtiai ooics-eaojiUT, *fb* (id 4. 4i g £ 
as*DLfc 0 nax-esi^namsft. iistftai^ 

**%»JLfc 0 2 0 0mLO7th=hU^g^ 
ifeifft, 3 0 OmLco^^/— ^SrJUTtTft 

^20 OmLO^^y— yUT*^tft^Srffv^e*$-ti: 
T\ 2 4. 2 g©fl*fk^4*l 5 2£fffe£ { f e £ LTt# 
fc e Amax : 6 7 5. 5 nm ; e ma 

x (»JRffi*ftftJC43Jt5^^KJt««) =1. 8 5X 

1 o s (dmfw o mbtitLit^mzftVi mmftffi 

m : ES f -MS. 5E*»«f«a^^aMS*tff*ifelwJ: 
9 MIS) Lfcjfeft, *WJ*»4't?*IILfc7^o>r = 

^«H(ii)-a*ffia^. A— ttit»a {-tix-eix^*^ 

>1?>m<D (2Sfctt3ffl) % (6*fcf±7ffi) % (1 
0 4fcttl lffi) . (HSfettl 5ft) (I- (S0 2 
- (CH 2 ) 3-C0 2 -CH (CH 3 ) CH2-OCH3) 



X£l 



^Di/7 = >-^- (S0 2 - (C 



H 2 ) 3 -C0 2 -CH (CH 3 ) CH2-OCH3} 
[0 2 6 5] 

*«w^,tntf, 1) Wi7^oyr 

liatt^«Eix*:»iRW4Sr#L, io*. lift, fififrfcj: 
T\ l^?Iffl(?)ht-, LCD , PDP tel£<D J r4X7l' 

«U 4) S&lOf^^^ay HB»W(**m©*>^^ 



#*;iiJWffiffim*}B2io#ji!i s±¥K 

(72)38W# If S Ett 



(72)*W# M 

#*jii»msffimt}B2io#jfi s±¥« 

— 2C056 EA13 FC02 FC06 
2H086 BA55 
4C050 PA 13 

4J039 BC60 BE01 BE02 GA24 



